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Abstract
Waste Strategy 2000 (Waste Strategy for England and Wales) laid out a fairly conservative 
agenda for the future of waste management in England as it responded to the developing EU 
Legislative drive for sustainable practice. A careful analysis of the Strategy, in around 2001, 
whereby likely future delivery was compared to EU requirements revealed that the UK (being 
disaggregated into 4 separate strategies) was unlikely to meet targets, in particular the 
Landfill Directive. The production of the Strategy Unit report Waste Not Want Not (2002) 
signalled up the requirement for a rapid increase in the rate of adoption of more sustainable 
practice. Waste Strategy 2007 took forward the need for more sustainable practice to meet 
targets in a cost effective manner.
This research agenda approaches the topic from considering the action taken by the Mayor of 
London and the 33 London Borough waste management authorities to comply with the 
European Directives on waste management. Firstly, starting with an extensive literature 
review to ascertain current practice, and based on rigorous methods of methodology the 
research investigated the techniques utilised by the municipal waste collection authorities to 
overcome the barriers to achieving compliance. This research revealed a significant increase 
in resource recovery from the municipal solid waste arising in London combined with a more 
than corresponding decrease in biodegradable waste being disposed in landfill. Secondly the 
assistance produced by Government Departments e.g. DEFRA was closely studied to evaluate 
the effectiveness and value for money of the projects and campaigns instigated as a result of 
Government intervention. Data gathered from the collection, treatment and disposal areas and 
case studies from several different types of waste management projects indicate that London 
waste management is in compliance with the requisite legislation and is on target to achieve 
the aims and objectives of the European Commission Framework Directive and the Waste 
Strategy. Thirdly, the annual increase in the population of London has encouraged a 
requirement for innovation in waste and resource management. The innovation has been 
assisted by the need for additional resource management facilities, an improvement in 
planning procedure and financial incentive
This research offers a unique insight into the developing agenda within London. Original 
data sets have led to the identification of barriers and success factors for best practice to meet 
European Commission Directive led Drivers and Targets.
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Chapter 1
The Collection, Treatment and Disposal of Municipal Solid Waste Arising in London:
Key Recommendations to ensure compliance with European Commission Directive led 
Drivers and Targets
1. Introduction
Recognition of the need for a more sustainable approach to the management of waste, both 
municipal and commercial, has grown at International, European, National and local levels 
in recent years (Waste Strategy, DETR 2000). United Kingdom policy, driven by EU 
Directives, has shifted from almost total reliance on depositing waste in landfill sites to 
raising levels of recycling, composting, recovery and renewable energy (DEFRA, 2007).
Under the Framework Directive on Waste 75/442/EEC of 15th July 1975, as amended by 
Directive 91/692/EEC, there is a requirement for a Statutory National Waste Strategy for 
the UK. The enactment is laid out in Section 44A of the 1990 Environmental Protection 
Act (as amended by Section 92 of the 1995 Environment Act). Schedule 3 A of the 1990 
Act (Schedule 12 of the 1995 Act) set out the objectives of the waste strategy 
(75/443/EEC).
This research addresses the Collection, Treatment and Disposal of Municipal Solid Waste 
arising in London to ensure compliance with European Commission Directive led drivers 
and targets and seeks innovation that may manage municipal waste arising to the year 
2020.
• Analyses of the past will show the progression from the 1970s when environmental 
pollution in London led to the demand for change (EPA 74, LWRA 1985).
• Analyses of the present will explain issues surrounding the municipal solid waste 
management in London today.
• Predictions for the future will describe some of the innovations, treatment and methods
that are being propounded for consideration as viable solutions after feasibility studies
of their suitability for future waste management through organisations such as the
Government Science and Innovation ten-year Framework (2004/2014) Waste Strategy 
Fund.
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1.1 Key Directives
Key European Union Directives and UK legislation affecting waste management in the 
United Kingdom are to be found in the following sections.
Key Directives
Directive on Waste (Waste Framework Directive) 
Directive on Hazardous Waste Shipment 
Directive on Batteries and Accumulators 
Directive on Waste (Amendment)
Directive on Waste (Framework Directive)
Directive on Hazardous Waste
Regulation on Waste Shipments
Directive on Packaging and Packaging Waste
Directive on Integrated Pollution Prevention and Control
Directive on the Landfill of Waste
Directive on the Incineration of Waste
Directive on End of Life Vehicles (ELY)
1975 75/442/EEC 
1984 84/631/EEC
1991 91/157/EEC
1991 91/692/EEC
1991 91/156/EEC
1991 91/689/EEC
1993 259/93/EEC
1994 94/62/EC 
1996 96/61/EC
1999 1999/31/EC
2000 2000/76/EC 
2000 2000/96/EC
Directive on Waste Electrical & Electronic Equipment (WEEE) 2000 2000/53/EC
Thematic Strategy on Waste Prevention and Recycling 2006 2006/12/EC
Legislation driven by the need for change in the management and control of solid waste 
and environmental pollution.
Control of Pollution Act 1974 (CoPA 74)
EU Waste Framework Directive 1991 (91/156/EEC)
London/counties re-organisation (1965)
The Framework Directive on Waste (75/442/EEC )
Waste Strategy 2000 (WS 2000)
Devolution, Scotland (1999), Wales (1998) and Northern Ireland (2006)
Waste Strategy Review 2006 (WSR 2006)
EU Thematic Strategy Review on the prevention and recycling of Waste (2006) 
Waste Strategy for England (2007)
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The Waste Framework Directive (75/442/EEC) (OJ 1975 L 194/47) was originally adopted 
in 1975 and was substantially amended in 1991 (91/156/EEC), (OJ 1991L 78/32) 
(91/692/EEC) and again in 1996 (96/350/EC) by Commission Decision (OJ 1996 L 
135/32). The Directive’s objective is to ensure that waste is recovered or disposed of in 
ways that protect the environment and human health.
The Waste Framework Directive has been implemented in the UK through national 
legislation.
• The Environmental Protection Act 1990
• The Control of Pollution (amendment) Act 1989
• The Waste Management Licensing Regulations 1994 (as amended)
• The Controlled Waste (Registration of Carriers and seizure of Vehicles) regulations 
1995
• The Waste Management (England and Wales) Regulations 2006 amends the infraction 
and introduces the EU Animal By-Products Regulation ((EC) No. 1774/2002).
1.2 Sustainable Development
The European Commission has produced a number of sustainable strategies including 
Sustainable Development, Sustainable Consumption and Production and Sustainable 
Waste Management.
Sustainable Waste Management is embodied in the ‘Framework Directive on Waste’ 
(75/442/EEC as amended by Directive 91/692/EEC) and requires Member States to draw 
up waste management plans for the improvement and sustainability of waste management 
with the overriding requirement ‘the protection of human health’. The UK Government’s 
implementation of the requirements of the Directives was to produce Waste Strategy 2000. 
(DETR 2000) and Waste Strategy for England 2007 (DEFRA 2007).
1.3 Definition of waste: The European Union definition
Municipal Waste is defined in Article 2b of the European Commission Framework 
Directive 1999/31/EC, as:
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“Waste from households, as well as other waste which because of its nature and 
composition, is similar to wastes from households (FDW 99) (91/156/EEC) (91/692/EEC)
(96/350/EC).
The Organisation for Economic Co-operation and Development (OECD) ‘Fact Book 2006 
gives the following definition:
“Waste from households, including bulky waste, similar waste from commerce and trade, 
office buildings, institutions and small businesses, yard and garden waste, street 
sweepings, the contents of litter containers and market cleansing waste, excluding sewage 
and municipal construction and demolition waste”.
1.3.1 The United Kingdom interpretation:
‘Waste from households and all other waste similar to household waste under the control 
of the local authority’, be they waste disposal, waste collection or unitary authorities’ 
(DEFRA, 2004).
The definition of waste in Article 1 of the amended European Commission Framework 
Directive on Waste 91/156/EEC (Directive Waste (SI No. 1056) was incorporated into UK 
law by the Waste Management Licensing Regulations 1994 (WMLR 1994) (table 1.4).
1.3.2 Definition of Municipal Solid Waste (MSW)
Directive 91/156/EEC version:
The definition states that “waste” shall mean any substance or object in the categories set 
out in Annex 1 which the holder discards or intends or is required to discard. (ECJ). 
Discard’ needed to be clarified and Department of the Environment circular 11/94 (2) 
attempted to do this.
Any substance that constitutes a scrap material or an effluent or other unwanted surplus 
substance arising from the application of any process or otherwise spoiled. It does not 
include explosives as designated in (1875 c.17) Explosive Act 1875.
Anything which is discarded or otherwise dealt with as if it were waste shall be presumed 
to be waste.
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1.3.3 Controlled Waste
“Controlled” waste (Table 1.1): means household, industrial and commercial waste or any
such waste.
i)
ii)
Household waste: waste from domestic property
Commercial waste: waste from premises used for trade or business or for the 
purpose of sport, recreation or entertainment, 
iii) Industrial waste: waste from a factory (as stated in the Factories Act 1991) or 
from premises used to supply the public with gas, water, electricity or sewage
services (EPA 1990 s75 ss4).
W  W V  — W m  m » - -- - — ■ -- --
P a p e r  a n d  C a rd E le c tr ic a l  a n d  E le c t ro n ic  E q u ip m e n t M e ta l
E n d -o f - l i f e  V e h ic le s P u tr e s c ib le  f o o tw e a r  w a s te P la s t ic
V e g e ta b le  O il T e x t i le s S o il
F u rn itu re G la s s
In e r t  C o n s tru c t io n  a n d  D e m o li t io n  W a s te M in e ra l  O il
The composition of household waste is found in table 1.2
Table 1.2: Composition of household waste
Garden waste 20%
Paper and board 18%
Kitchen waste 17%
General household sweepings 9%
Glass 7%
Wood furniture 5%
Scrap metal/white goods 5%
Dense plastic 4%
Soil 3%
Plastic film 3%
Textiles 3%
Metal cans and foil 3%
Disposable Nappies 2%
(Parfitt 2002).
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1.4 The Environment Agency
The Environment Agency (EA) is the leading public body for protecting and improving the 
environment in England and Wales. Its task is to make sure everyone in today’s society 
looks after our land and water so that tomorrow’s generations inherit a cleaner, healthier 
world.
A new initiative to encourage the waste management industry landfill operators and waste 
treatment plants to improve their environmental performance was announced on 9th.
August 2006.
The plan sets out the environmental and wider impacts of the waste management sector 
and identifies ten objectives for the industry and the Environment Agency for the next ten 
years. It explains how the sector is performing environmentally and pinpoints main areas 
for improvement. Some of the areas outlined are voluntary and others are part of existing 
regulations. They will be reviewed annually to chart the progress being made (EA 1995).
The objectives for industry and the Environment Agency: part of the Agency’s 
ten year plan.
The ten objectives are:
• Lessen the impacts of climate change by reducing greenhouse gas emissions
• Reduce the consumption of raw materials by promoting waste as a resource
• Improve and protect the environment by working to reduce the number of pollution 
incidents
• Take steps to tackle waste crime and illegal operators
• Improve data on waste production and management
• Enhance habitats around waste management sites
• Work to reduce risk-based regulatory and environmental management systems
• Improve relationships between the Environment Agency, industry and the wider 
community
• Ensure there is a sustainable and competent waste management industry and regulator
• Improve health and safety by reducing accidents and injuries
• Ensure that facilities utilised for waste management, treatment and disposal are 
regulated and enforced by the Environment Agency
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The Environment Agency has already published sector plans.
1.5 Waste Strategy 2000
A draft waste strategy for England and Wales was published by The Department of the 
Environment, Transport and the Regions (1999) following the launch of “A better quality 
of life: a strategy for sustainable development for the UK”, by the Office of the Deputy 
Prime Minister (May 1999). The theme running through the strategy was sustainable 
waste management into the 21st Century and the challenges that lie ahead with a plan of 
action for the next five years. The plan set out the barriers to attaining the vision and the 
tools necessary to achieve the aims and objectives (DETR 1999). The Waste Strategy 
2000 (WS2000) (DETR), published in two parts, as a blueprint for how waste would be 
managed for the next 20 years.
Part.l: Waste Strategy Part 1 set out the UK Government’s vision.
The Government’s vision of sustainable wastes management in England and Wales for the 
next 20 years, a strategic overview of waste policy; its aims and objectives. It outlined the 
scale of the tasks required to carry out the aims and the tools that may be necessary to meet 
the challenge and gave details of the actions that stakeholders needed to take in the 
following 5 years. It set targets to maximise the recovery and re-use of recyclable waste 
material and financial deterrents to minimise waste to landfill.
Part.2: Part 2 is set out to complement Part 1
It provided data on the nature and quantity of waste production and more detailed 
background to the policies in parti. Some of the progress since the publication of Making 
Waste Work in 1995 was described, more detailed background to policies described in part
1. Set out arrangements for specific waste streams and described the existing facilities for 
managing waste in England and Wales.
The Strategy (DETR 2000) stated “over 100 million tonnes of waste from households, 
commerce and industry arise annually and the tonnage is increasing every year. Household 
waste is a relatively small part of this waste and at the time of publication, 9% was 
recycled and 8% was used in energy recovery” (DETR 2000). Through the requirement to 
comply with the European Union Directives (99/31/EC) and the disadvantages of landfill
7
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of waste, the Government and the national Assembly set targets to increase the recycling of 
municipal waste.
Actions were needed to achieve the aims and objectives of the strategy.
• Setting up Waste and Resources Action Programme (WRAP)
• Setting local authority recycling targets
• Increasing funding to local authorities
• Waste minimisation recycling fund
• New opportunities fund (NOF)
• Landfill Allowance Scheme (LAS)
• Private Finance Initiative (PFI)
• Enforcement of the Waste Hierarchy and Waste Minimisation
• Economic and Regulatory Framework and associated tools
Tools to be used (DEFRA 2007)
1 The Waste Hierarchy
2 The Proximity Principle
3 Sustainability
4 The ‘Producer Pays’ Responsibility
5 Duty of Care
6 Landfill Tax Escalator
7 Best Value Performance Indicators
8 Landfill Allowance and allowance Trading Scheme (LATS)
1. Waste Hierarchy
The Waste Hierarchy is a principle tenet with the order of priority:- minimisation at the 
apex and waste to landfill disposal at the nadir (figure 1.1)
Figure 1.1 Waste Hierarchy
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All waste should be treated as a resource, an available asset. The primary objective of the 
hierarchy is to stop the over-production of goods and packaging and the indiscriminate 
disposal of recoverable material. The Waste Minimisation Act 1998, led to many changes 
(Phillips, et al 2005).
2. The Proximity Principle
The proximity principle requires that the production, treatment, transport and disposal of 
waste be utilised as near to the point of origin as possible, e.g. The Mayor of London’s 
strategy aims for London to be 80% proximity efficient by 2020.
3. Sustainability
Improvements in the management of waste material for the protection of human health and 
the betterment of the living environment must be sustainable to safeguard future 
generations.
4. Producer responsibility
Producers, Retailers and Consumers in all parts of society must share responsibility for the 
safe, environmental management of waste resources (DEFRA 2007).
5. Duty of Care
The Environmental (Duty of Care) Regulations, 1991 (amended 2003) cover all 
‘controlled’ waste at all stages; import, carriage, storage, treatment, disposal and brokerage 
from the ‘producer’ to the point of final disposal.
6. Landfill Tax Escalator
The Landfill Tax is a government levy on all municipal biodegradable waste disposed by 
landfill. The standard rate of tax will increase by £8 per year from 2008 until at least 
2010/2011, from £24 (2007) to £48 in 2010. (DEFRA 2007). To minimise the possibility 
of incurring a penalty fine there are a number of barriers to overcome.
1 Low investment mainly because the least expensive option was landfill disposal
2 Lack of public awareness and perception of waste management facilities
9
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3 Economic regulatory framework offered few incentives to reduce waste or change 
methods
4 Lack of clear responsibility
5 Delays in planning permission (both through finance and NIMBY)
6 Availability of landfill capacity meant there was no need to invest in superstructures
and the
7 Complexity involved in acquiring them.
8 Waste has not been an area of policy priority
9 Delivery structure complex with responsibility split between several Government 
departments
10 Policy -  DEFRA, (DTI-defunct 2007)
11 Funding -  HMT, ODPM, DEFRA
12 Regulatory responsibility -  Environment Agency and Local Authorities
13 The Audit Commission perceived a barrier between collection and disposal authorities 
(AC, Waste Management guidance)
14 Length of time to obtain planning permission
15 Risk permission refused due to public opposition
16 Inconsistency in planning permissions
Other barriers involving the Economic and Financial Factors play a major part in decision 
making and may lead to innovation being abandoned or delayed.
• Access to capital funding
• Available funding/subsidies
• Cost of current system and other options
• Best Available Technique Not Entailing Excessive Cost (BATNEEC)
• Cheapest Available Technique Narrowly Avoiding Prosecution (CATNAP)
• Local and regional budget limitations
• Economic tools employed influencing the cost of waste management
• Pricing system for waste services
• Secondary materials market
• The fragmentation between waste collection and waste disposal services
• Local Unacceptable Land Use (LULU)
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• A changing legislative environment coupled with uncertainty over waste growth and 
future
• waste composition
1.6 Waste not, Want not
A review of the Waste Strategy was due in 2005. The Government in pursuit of its 
approach to Sustainable Waste Management, tasked the Strategy Unit to produce a report 
to establish a new model of sustainable development that is far more efficient in its use of 
natural resources than the current model. As a result the Strategy Unit produced the report 
‘Waste not, Want not’. (SU 2002). Some key elements are:
• England has a growing waste mountain
• The way England manages it’s waste harms the environment and squanders resources
• Action is needed now to reduce waste growth and recycle more
• The Strategy Unit was asked by Government to direct it’s work to achieving the 
Landfill Directive
• Providing a robust and long-term economic and regulatory framework
• Investment in new facilities and measures to boost progress to sustainable waste 
management
• Additional funding accompanied by radical reform of delivery structures
1.6.1 Department for Environment, Food and Rural Affairs (DEFRA)
The budget 2003 announced a new delivery programme on sustainable waste management 
for England to be managed by the Department of the Environment Food and Rural Affairs. 
(DETR 2001).
1.6.2 Waste and Resources Action Programme (WRAP).
The Waste Resources and Action Programme (WRAP), was created by government to 
work with industry, the public sector and the wider community to bring about positive 
change in the management of waste in the UK by increasing recycling. Set up as a not-for- 
profit company in 2000, WRAP is funded by Government money from DEFRA, DTI and
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the devolved administrations of Scotland, Wales and Northern Ireland. The aims of 
WRAP are:
• To create stable and efficient markets for recyclable materials and products
• To remove barriers to waste minimisation, re-use and recycling
• To set up new programmes to reduce waste and increase recycling and
• By assisting existing programmes to progress
• To help local authorities divert biodegradable waste from landfill
In addition to the Strategy Unit recommendations, Defra formulated further action on 
wider wastes.
• Regulations on inert and agricultural wastes
• Higher recovery and recycling targets for packaging waste
• End of Life Vehicle regulations
• Implementation of the Waste Electronic and Electrical Equipment Directive
• Implement the Waste Oil Directive
• Review Waste Permitting to lessen the burden on regulators and regulated
• Introduce the Waste and Emissions Trading Bill (WET 2003)
1.6.3 Waste Implementation Programme (WIP 2003)
The Waste Implementation Programme responds to a package of strategic measures 
recommended by the Strategic Unit report Waste not, Want not, (2002). The remit of the 
Strategy Unit was to consider action to be taken by the UK to meet the targets under 
Article Five of the EU Directive. DEFRA set up the Waste Implementation Programme 
(WIP) in 2003. The aim of WIP is to divert increasing volumes of biodegradable waste 
away from landfill and move the treatment of waste up the waste hierarchy ladder, as 
required by Article 5 of the EU Landfill Directive. A series of work stream activities 
generated by the eight work streams combined to actively promote other forms of waste 
management over landfill.
A major objective of the Waste Implementation Programme is to move Municipal Solid 
Waste up the waste hierarchy and away from landfill.
12
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The work streams are:
1. Local authority funding
2. Local authority support
3. Data
4. Research
5. New technologies
6. Waste minimisation
7. Recycling (focus on organics)
8. Waste awareness
Other objectives of the Waste Implementation plan for local authority support included 
funding and financial management, data, research and new technologies and to encourage 
waste minimisation and awareness to improve recycling.
The objectives of the Waste Implementation Programme work streams are:
1 Local Authority Funding:
• Identify barriers to improve support
• Develop support products and services
• Work alongside other organisations to improve support and make it more accessible
2 Local Authority Support:
• Managing the funds
• Advise on the design of, and implement, the Waste Management Performance Reward 
Grant
• Delivery of waste PFI projects
• Management of local PS I targets
3 Data:
• Technical and innovative fund
• Demonstrator programme
• Waste technology support
• Waste technology data centre
4 Research:
• Data integrity project
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• Central database
• An effective mechanism to monitor local authority and other delivery plan targets
5 New Technologies:
• Advisory group and support management
• Research review project
• Research information access system
6 Waste Minimisation:
• An organised market development System
• An advisory service to local authorities on recycling and organics
7 Recycling (focus on organics):
• A targeted home composting programme
• Development of re-usable nappy services
• A major retailers initiative
• A waste minimisation innovation fund
8 Waste Awareness:
• A national programme of underpinning messages (to raise awareness)
• A support package
• A range of issue specific initiatives
1.6.4 Waste Infrastructure Development Programme (WIDP 2006).
A programme, part of the Waste Implementation Programme WIDP, was to give extra help 
to local authorities to reduce the amount of waste going to landfill. The WIDP targeted 
waste that cannot be recycled or composted. Support was provided to local authorities 
with project scoping, procurement strategies, technology choice, planning, community 
engagement, public consultation, through to negotiation delivery of the project and the 
operation phase. WIDP aimed to complement and expand on existing work and resources 
to meet Landfill Directive targets.
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1.6.5 Local Authority Support Unit (LASU)
The aim of Local Authority Support Unit, (LASU), is to provide support in a number of 
areas including:
• Procurement
• Planning
• Provider/market appetite
• Waste Composition Analysis
• Land Use Planning
• Estates
• Bulky Goods, and Civic Amenity Sites
1.6.6 The Waste and Resources Research & Development (R&D) Strategy (DEFRA, 
2003).
The Waste and Resources R & D  Strategy focuses on waste covered by the Waste 
Framework Directive (91/156/EEC) and its ‘Daughter’ Directives, including agriculture 
and extraction industry waste.
The aim of the research programme is to deliver a sound base for better-informed policy 
development, implementation, monitoring and evaluation for sustainable management at 
both national and local levels, which incorporates an effective mechanism for the access to, 
and dissemination of, research results.
1.6.6.1 The Waste and Resources Research and Advisory Group (WRRAG).
Recognising the lack of cohesion between research bodies and the dearth of timely and 
accurate information was a barrier to effective policy development and funding, DEFRA 
Waste Research Team (WRT) set up an advisory group, The Waste and Resources 
Research Advisory Group (WRRAG), to assist in the team’s development of a strategy for 
a three-year research and development programme. The Research and Development 
Strategy (R&D) has now been published in 2003. A major objective of the programme 
was the dissemination of the acquired information as widely as possible. To this end a web 
site has been opened. Working in co-operation with similar advisory groups, for example,
S c l t i  S  t  
  t  
 
 
 .  
 
 
 
 
  
s   es  ( (
 
       
/ / ' ' , r re 
  
 10  i  
  
 l
t  
  t   r s e rch a d r  r up ). 
i    
 10 '    
 
 e 
     
 , 
15 
the Environment Agency, the Research Council and WRAP, the group will examine 
existing barriers and use the waste research and resources fund to carry out the programme. 
There are eight themes in the Research and Development Programme.
1. Systems for resource recovery
2. Residual Sustainable resource consumption and management
3. Waste management
4. Market development and intervention
5. Social dimensions
6. Environment and health (risk management and impact assessment)
7. Economics
8. Decision support tools
1.6.7 Business Resource Efficiency and Waste programme (BREW)
The Government is funding a series of delivery programmes that help business reduce 
waste at every stage of the business cycle and manage resources more efficiently, returning 
landfill tax to business through free advice and support. BREW programme vision, the 
overall objective would be to have more profitable businesses through minimised waste 
and more efficient use of materials; waste and energy, with reports from councils on hard 
outputs e.g. reduced C02 emissions or landfill.
1.7 Waste Strategy for England 2007, a review of the aims of the strategy.
The result of Waste Strategy Review 2006, was the production by DEFRA of the Waste 
Strategy for England 2007, (DEFRA, 2007) on the 1st. May 2007.
1.7.1 The aims of Waste Strategy for England.
The aim of the strategy is to reduce consumption of natural resources towards ‘One Planet 
Living’ and to minimise waste by strict adherence to the ‘Waste Hierarchy’.
Eight aims set out in Waste Strategy 2007 (DEFRA 2007)
1. A new strategy of the game
2. Getting the rules right: prices
3. Getting the rules of the game right: effective regulations
 
  
I   
 
 
 
 
l    
 
 
i   
 
 
 
JJ 
 b  
    
t  . 
   
t  st• . 
 s .  
'   
'  '  '  
 t  
I  
 2. 
3. u    
16 
4.
5.
6.
7.
8.
Increasing resource efficiency: targets, materials, products and sectors 
Stimulating investment in waste collection and treatment 
Getting local and regional governance right 
A shared responsibility 
Implementation and measuring success
1.7.2 Waste Strategy 2007 Key Objectives and Targets
The Government key objectives are:
1. More emphasis on prevention and re-use
2. Exceed landfill directive diversion targets
3. Divert non-municipal waste from landfill
4. Secure investment in superstructure
5. Increase recycling of resources and recovery of energy
1.7.2.1 The Waste Framework Directive 1975 (and amending directives) and the 
Directive on the Landfill of Waste 1999/31/EC.
The Waste Framework Directive 1975 (and amending directives) and the Directive on the 
landfill of waste 1999/31/EC, listed categories of waste disposal operations and recovery 
operations. They also set down mandatory targets for the management MSW, 
biodegradable municipal waste to landfill and recycling targets. The targets have been 
amended by the Waste Strategy for England (Defra) 2007 (table 1.3)
Table 1.3: 2005 baseline and targets for 2005, 2010, 2015, and 2020
2005 2010 2015 2020
Household waste after reuse and composting (million tonnes) 
(percentage reduction from 22.2m in 2000) 
eq u iva len t p e r  p erso n  f ig u r e s  
(p e rcen ta g e  reduc tio n  fr o m  4 5 0  kg  p e r  h e a d  in 2000 )
18.6mt 
(16%) 
370 kg 
(18%)
15.8mt
(29%)
310kg
(32%)
14.3mt 
(35%) 
270 kg 
(40%)
12.2mt 
(45%) 
225 kg 
(50%)
Household reuse, recycling and composting 27% 49% 45% 50%
Municipal waste recovery -  (recycling, composting & energy 
recovery
38% 53% 67% 75%
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Directive targets for biodegradable municipal waste disposal to landfill in England, for the 
years 2010, 2013 and 2020 (table 1.4).
Table 1.4: Landfill allowance targets, 2010, 2013 and 2020 ___________ _ __________.w m w mm — am — — ■ ■ ■
Target year
------------— ----------- ^  w w
Target in directive Amount of limit
2010 75% of that produced in 1975 11.2 million tonnes
2013 50% of that produced in 1995 7.4 million tonnes
2020 35% of that produced in 1995 5.2 million tonnes
1.7.3 Key proposals for action
Proposals for action to increase resource recovery and re-use of recyclate 
The 2007 Strategy are:
• Incentivise efforts to reduce, re-use, recycle waste and to recover energy from waste
• To reform regulations to drive the reduction of waste and diversion from landfill while 
reducing costs.
• Target action on materials, products and sectors with the greatest scope for improving 
environment and economic outcomes
• Stimulate investment in collection, recycling and recovery infrastructure and markets
• Improve natural, regional and local governance.
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1.7.3.1 Measures contributing to waste prevention designed to influence behaviour at 
various stages of the life cycle and impact of the waste hierarchy (Table 1.5).
Measure How it can contribute
Landfill Allowance Trading 
Scheme
Provides an incentive for councils to encourage waste 
prevention in their area to reduce amount of waste needing to
(LATS) be diverted from landfill and reduce costs of treatment
Allowing councils to incentivise 
recycling including through 
household financial incentives
For waste that can not easily be re-used or recycled this 
provides an incentive for the householder to reduce waste
Performance indicators for Indicators that focus on waste prevention provide an incentive
councils for councils to address this issue, including in local agreements
Landfill Tax Escalator For waste that can not easily be re-use, recycled or recovered 
this provides an incentive for businesses to reduce waste
Restriction on Landfill For waste where restriction could have most effect on cost, 
this provides an incentive for waste prevention
Material or sector-based Can include specific agreement on waste reduction (as with
voluntary agreement the Courtauld Commitment on packaging and food waste); 
agreements on recycling provide indirect incentives on waste 
prevention for waste that is relatively expensive to recycle
Implementation of EU producer 
responsibility Directive
For waste that is relatively expensive to recycle, recycling 
requirement will encourage waste prevention
Government waste management 
and procurement targets
By including targets for waste prevention; recycling targets 
provide indirect stimulus to waste prevention for waste that is 
relatively expensive to recycle, recycled content requirements 
stimulate recycling markets
New packaging target after 2008 These could include specific targets on waste prevention; 
higher targets for recycling would indirectly encourage 
prevention
Guidance and awareness These will encourage waste prevention, including through
measures, including through more 
visible recycling facilities in 
public places, activities within 
schools and use of the voluntary 
sector
stressing resulting economic gains and through behaviour 
change
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1.7.4 Incentives
Actions and incentives to promote the waste hierarchy:
• Increasing the landfill tax escalator by £8 each year, at least till 2010/11, to £48 per 
tonne by 2010
• Give opportunity to local authorities to offer financial incentives to householders for 
waste
• reduction and recycling
• Enhance Capital Allowances for secondary recovered fuel (SRF)
1.8 Devolution, Scotland, (1999), Wales, (1998), and Northern Ireland (2006)
Devolution by Central Government led to the constitutions of the Scottish parliament and 
the National Assemblies of Wales and Northern Ireland. The devolved Authorities have re-
organised waste management in the part of the United Kingdom under their control 
introducing their National Strategy and Plan for waste management in compliance with 
legislation.
1.8.1 Scotland
The keystone in the implementation of the strategy is the National Waste Management 
Plan. The Plan was prepared by the Scottish Executive (SE) and the Scottish 
Environmental Protection Agency (SEPA), in consultation with the Convention of Scottish 
Local Authorities (CSLA), the waste industry and the community sector. The duty of co-
ordinating the plan was delegated to the Scottish Environmental Protection Agency
(SEPA) by the Scottish Executive (1999) and the Waste Strategy for Scotland was 
produced.
1.8.2 Northern Ireland
The Northern Ireland Waste Management Strategy (NIWMS) is the overall responsibility 
of the Department of the Environment (DoE). The control and management of the services 
are in the jurisdiction of the Environmental and Heritage Service (EHS). The strategy, 
which focuses on key policy areas, contains a High-level Implementation Action Plan
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20 
(HLAP) for initiating, developing and sustaining the strategy for each of the policy areas. 
The Waste Management Action Plan produced by the Environmental Policy Group (EPG) 
is working with Waste Resources and Action Programme (WRAP 2001) in creating 
markets for recycled materials.
1.8.3 Wales
The National Waste Strategy for Wales, (NWSW) -“Wise about Waste” (2002).
Wales has 22 Unitary Authorities (UA) governed by the Welsh Assembly. The Assembly 
set out the Welsh Waste Strategy (WAWS) ‘Wise about Waste’. Three Regional Plans 
(RP) have been prepared in line with the National Waste Plan (NWP) (Technical advice 
note No.21 -  waste) to provide a framework for establishing waste management 
infrastructure needs for all waste streams.
1.9 Waste Management in England
The estimated total of all wastes arising by sector in England in 2005 is given in table 1.6.
Table 1.6 the estimated total of all wastes arising by sector in England in 2005.
Percentage Thousand Tonnes
Agriculture 1.0 2720
Mining & Quarrying 30.0 81600
Sewage Sludge 1.0 2720
Dredged materials 3.0 8160
Household 9.0 24480
Commercial 11.0 29920
Construction and demolition 32.0 87040
Industrial 13.0 35360
Total 100.0 272,000
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1.9.1 The structure of municipal waste management in England.
The Government decided on regional autonomy in England and through the Government 
Office for the Regions (GOR) nominated nine regions classified into geographical areas. 
Each Region Assembly is responsible for the Development Agencies (DA) with the power 
to oversee planning and development and to ensure compliance with Government and EU 
legislation and DEFRA five strategies and Public Service Agreements (PSA) (2005), the 
London Region is exceptional to the norm.
1.9.2 The disposition of Local Authorities in England with municipal waste 
management duties.
There are 410 Local Authorities in England, and around 9,000 Parish Councils. The 
Unitary Authorities (UAs) carry out most local Government functions, in the remaining 
areas functions are split between 34 Counties and 238 Districts.
• Unitary Authorities (UA) are responsible for the collection, treatment and disposal of 
municipal solid waste (MSW).
• Joint Waste Disposal Authorities (JWDA), the collection and/or treatment is operated 
by the district Councils and the treatment and/or disposal by the County Council 
(treatment is by agreement between the two authorities).
• The exception to this is the Greater London metropolitan region where the Waste 
Collection Authorities (WCA) are Borough Councils (LBC).
England and the Regions, (table 1.7) shows the municipal solid waste (MSW) arising 
from 2000/01 to 2005/06 in the nine regions and the 5.08% reduction in London’s tonnage 
over this period.
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Table 1.7: Municipal waste arising (1000 tonnes)
North East 
North West 
Yorkshire - Humber 
East Midlands 
West Midlands 
East Region 
South East
2000/01 
1,452 
4,125 
2,932 
2,290 
2,820 
2,921 
4,344
2001/02 
1,527 
4,138 
3,013 
2,409 
2,985 
2,999 
4,477
2002/03 
1,657 
4,344 
3,000 
2,449 
3,046 
3,012 
4,538
2003/04 
1,636 
4,380 
2,931 
2,445
3.031
3.031 
4,529
2004/05 
1,581 
4,304 
3,026 
2,525 
3,116 
3,071 
4,631
2005/06 
1,537 
4,159 
2,908 
2,428
3.014
3.014 
4,540
% change
5.85 
083 
4X83
6.03
4^ 66
3T9
Z50
South West
London
England
2,675 2,830 2,901 2,867 2,994
4,438 
28,057
4,438 
28,905
4,446 
29,394
4,342 
29,114
4,370 
26,619
2,993
4,213 
28,745
9.64
-5.08 
2A5
England and the Regions, (table 1.8) show the household waste (HW) arising from 
2000/01 to 2005/06 in the nine regions, the figures indicate 1.88% reduction in household 
waste tonnage arising in London over this period (table 1.8). Sources of municipal waste 
arising in England for 2000/01-2005/06 are provided in table 1.9.
Table 1.8: Household waste arising (1000 tonnes)
200/01 2001/0 2002/0 2003/0 2004/0 2005/0 %chan
2 3 4 5 6 ge
North East 1,251 11,307 1.361 1.362 1,330 1,288 2.94
North West 3,836 3,846 3,945 3,866 3,767 3,818 0.46
Y orkshire 2,472 2,484 2,521 2.463 2,548 2,508 1.44
Humber
East Midlands 2,120 2,196 2,230 2,235 2,273 2,190 3.31
West Midlands 2,607 2,658 2,690 2,646 2,681 2,655 1.86
East Region 2,742 2,811 2,820 2,756 2,873 2,847 3.84
South East 4,157 4,216 4,257 4,195 4,265 4,195 0.91
South West 2,503 2,598 2,630 2,593 2,624 2,626 4.92
London 3,390 3,408 3,379 3,331 3,297 3,326 1.88
England 25.079 25.524 1 25,832 25,448 25,658 256454 1.50
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Table 1.9: Sources of municipal waste arising in England from 2000/01 to 2005/06.
A  A  A  »  ^  —  —  —  —  ■ —  ■  —
Household waste from 2000/0
1
2001/0
2
2002/0
3
2003/0
4
2004/0
5
2005/0
6
Regular household collection 16,665 16,683 16,528 16,066 15,470 14,616
Other household sources 1,381 1,277 1,351 1,244 1,205 1,314
Civic amenity sites 4,234 4,367 4,213 3,616 3,198 2,726
Household recycling 2,809 3,197 3,740 4,521 5,785 6,796
Total household 25,079 25,524 25,832 25,448 25,658 25,454
Non-household sources
(excluding
Recycling)
2,432 2,656 2,730 2,650 2,795 2,289
636 724 832 1,106 1,167 1,1003
Total municipal waste 28,057 28,905 29,394 29,114 29,619 28,745
1.10 Municipal Solid Waste Management in London.
The population of London was around 7 million in the 1960s there came a period when 
much of the manufacturing industry and dock work began to move out of London. The 
population went down to the low 6 million mark, in 2006 it reached 7.4 million with 
around 3.1 million household and is estimated it will rise to 8.2 million by 2021 (DETR 
1999) (Enviros 2000). Solid waste (MSW) arising in London. Table 1.10 shows the 
transportation distances to landfill for different haulage methods.
Table 1.10: Amount (1000) tonnes % of total distance transported (km)
Tonnes arising Percentage of total Miles transported
Incinerated 400 13
Transferred to road haulage 
for landfill
1,130 36 1 0 - 15
Transferred to river haulage 
for landfill
700 22 to 0 1 u> O
Transferred to rail haulage 
for landfill
650 21 5 5 -6 5
Taken direct to landfill 250 8 Up to 15
Total 3,130 100 30 average
24
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Estimated tonnage of all waste arising in London in 1985 was 13.6 million tonnes (table
1. 11) .
Table 1.11: All waste arising in London in 1985
Inert Waste 8,150,000 tonnes
Commercial and Demolition waste 3,040,000 tonnes
Household waste/ Civic Amenity site 2,420,000 tonnes
Total 13,610,000 tonnes
Waste from London was disposed to landfill in eight counties in the South East Region and 
London in 1985, in the following proportions (Table 1.12)*includes waste incinerated at 
the Edmonton solid waste incinerator plant (ESWIP).
Table 1.12: The destination of London’s waste in 1985
County Total amount (‘000 tonnes) Percentage of total
Bedfordshire 225 1.7%
Berkshire 285 2.2%
Buckinghamshire 780 5.7%
Essex 3,442 25.1%
Hertfordshire 1,990 14.6%
Kent 1,989 14.6%
London 3,895* 28.6%
Oxfordshire 205 1.5%
Surrey 811 6.0%
Total 13,612 100%
1.10.1 Methods used for the Disposal of Municipal Solid Waste from London.
The municipal solid waste (MSW) arising in London that is currently destined for landfill
outside London, utilising the 3 options of road, rail and river, transport, possibly the most
urgent problem is the river transported waste. Approximately 27% are transported to Essex
Landfill sites by barge down the River Thames, to Rainham, Mucking and Pitsea. 27% by
containerised rail to Appleford (Oxon), Calvert (Bucks), Stewartby (Beds) and 46% by 
road transport.
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1.10.2 Time for change
The enactment of the Environmental Protection Act 1974 (EPA 1974) and the Waste 
Framework Directive 1975, introduced many legal requirements. However, the pattern of 
London’s waste disposal in 1985 (tables 1.11 & 1.12 above), changed very little over the 
following 20 years. The main exception is the South East London Combined Heat and 
Power Incinerator (SELCHP) in Lewisham that is accepting MSW from the boroughs of 
Lewisham, Greenwich, Bromley and the City of Westminster. Opened in 1994, it is 
capable of handling 420,000 tonnes per year. Table 1.32 indicates the contracted tonnage 
for 2007/08. Contracted input of residual municipal solid waste (RMSW) to South East 
London Combined Heat and Power Plant (SELCHP) 2007/08 (Table 1.13).
City of Westminster 150,000 tonnes 330,000 cu m
London Borough of Lewisham 105,000 tonnes 231,000 cu m
London Borough of Greenwich 105.000 tonnes 231,000 cu m
London Borough of Bromley 40,000 tonnes 88,000 cu m
1.11 London Waste Arisings and Growth
The overall tonnage of waste arising in London in the year 2005/06 was over 18 million 
tonnes, 24% is municipal waste collected by the 33 London waste collection authorities 
(WCA), including litter, trade waste and waste handled at civic amenity sites (table 1.30). 
Of this 24%, recycling and composting accounts for 25 % and incineration 21%, the 
remainder goes to landfill. Commercial and Industrial waste tends to grow with London’s 
gross domestic product (GDP), currently 5% per annum. It accounts for 15% of the UK. 
GDP. Estimates suggest it will go on increasing by 5.5% per year (ENVIROS, 2003) (table 
1.14).
M il l io n  to n n e s 1 9 8 5 1 9 9 8 /9 9 2 0 0 2 /0 3 * 2 0 0 4 /0 5
M u n ic ip a l  w a s te 3 .1 3 3 .4 4 .4 4 .4
H o u s e h o ld  w a s te 2 .4 2 3 .0 5 3 .2 3 .3
C o n s t r u c t io n  a n d  D e m o l i t io n  w a s te 8 .1 5 1 4 .2 7 .3 6 .6
C o m m e r c ia l  a n d  in d u s t r i a l  w a s te 7 1 <79 7 1 7 1
T o ta l 1 3 .6 2 7 .5 1 9 .2 18.1
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1.11.1 London Municipal Waste Arising 2005/06
Household and municipal waste tonnage collected, treated and disposed by the municipal 
authorities in London in the year 2005/06 is in (table 1.15)
Table 1.15: London MSW tonnes managed in 2005/06
A u th o rity T ype H /H H /H  o th e r C A  sites H /H
recyc le
T o tal H /H N on-H /H N o n -H /H
recyc le
T o tal
M S W
B ex ley U n it 4 7 ,3 7 7 2,311 8 ,609 41 ,587 99 ,883 30 .667 4,221 134,313
T o w e r H am let U nit 6 1 ,7 7 3 8 ,954 1,233 7 ,1 3 0 7 9 .0 7 0 2 3 ,6 9 3 “ 63 102,826
C ity  L ondon U n it 2 ,239 1,720 - ” 832 4 ,792 3 9 ,3 5 3 168 4 4 ,3 1 3
W estm in s te r un it 4 1 ,7 2 0 19,231 - 13,911 7 4 ,8 6 2 110,804 3 ,293 188,595
E L W A JW D A 2 5 7 ,8 5 8 5 9 ,6 0 0 3 7 ,029 63,001 4 1 7 ,4 8 8 6 5 .4 1 7 9 ,2 9 0 492 ,195
N L W A JW D A 5 3 1 ,4 6 0 4 1 ,3 4 4 3 3 ,612 160,213 7 6 6 ,6 9 2 172,113 12,075 9 5 0 ,7 9 6
S o u th w ark U n it 7 2 ,3 7 4 17,349 1,060 16,039 106,822 2 9 ,1 3 6 2 ,167 138 ,124
L ew ish am U nit 8 1 ,0 2 4 19,448 1,171 13,712 115,365 2 5 ,4 9 6 649 141 ,510
G reen w ich U n it 6 3 ,6 3 9 13,279 4 ,4 5 9 2 2 ,1 1 9 103 ,497 6 ,6 0 6 1,101 111 ,204
S utton U nit 4 7 ,6 6 5 2 ,837 11,577 2 3 ,965 8 6 ,0 8 0 10 ,870 3 ,0 7 6 100,027
M erton U n it 4 0 ,5 3 5 4 ,633 11 ,456 16,453 7 3 ,0 7 6 2 1 ,7 7 9 1,288 9 6 ,1 4 3
K ingston U nit 4 0 ,8 1 0 2 ,5 5 6 5 ,9 0 7 17,025 6 6 ,2 9 9 1,185 11,671 7 9 ,1 5 5
C ro y d o n U n it 8 2 ,4 5 7 12,157 2 1 ,794 2 2 ,3 6 4 138 ,772 3 8 ,5 7 2 9 ,4 3 6 186 ,780
B rom ley U n it 8 4 ,702 6 ,7 6 6 18,185 4 1 ,1 6 8 150,821 2 4 ,2 0 4 6 0 175,086
W L W A JW D A 406,571 6 3 ,8 4 0 84 ,375 155 ,756 710 ,541 8 2 ,9 3 2 15,069 8 0 8 ,5 4 2
W R W A JW D A 2 5 0 ,0 0 0 6 3 8 9 ,4 6 8 72,081 3 3 2 ,1 8 7 125 ,518 2 ,3 9 0 4 6 2 ,0 9 5
T otal 3 ,3 2 6 ,1 8 4 4 .9 2 4 ,9 1 8
Source: Capital Waste Facts 2007
1.11.2 London Municipal Solid Waste Facts
Statistical information on London’s municipal solid waste arising in the 2005/6 and 2006/7 
period, municipal solid waste is a quarter of all waste arising in London, 4.4 million tonnes 
per year, 19% is incinerated, 25% Recycled and the remainder goes to landfill. There are 
39 civic amenity sites in London, mostly with recycling facilities and over 2,700 ‘bring’ 
sites. The production of the definition of municipal waste (Ch.l) accounts for the sudden 
increase in data on MSW tonnage arising, the 25% non-household waste tonnage had 
rarely been included e.g. Green waste, gully emptying, parks waste, 12 authorities have a 
separate biological waste collection system.
All the waste authorities have a duty under the Household Waste Recycling Act 2003 
(HWR) to collect at least 2 items of clean material for recycling. The WCA have the 
choice of several options to comply with the Act and to achieve the legislative recycling
27
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targets. An analysis of a comprehensive “Door-stepping” survey (Read 1999) enables the 
authority to arrive at a method that is compatible with the wishes of the majority of 
householders in the authority area. The doorstep collection of clean recyclable material 
may utilise the ‘box’ method i.e. one or more coloured boxes to keep the recyclate separate 
from the ‘dustbin waste, a coloured plastic sack or wheeled bin for all or each item of 
material, generally recognising black for non-recyclable waste. See section 3.3, case study 
No.3, (Williams 2005;Robinson, Read 2005;Lyas, Shaw & van Vugt 2005). The possible 
structure subject to predicted forecast is in table. 1.16.
Table 1.16: Waste arising in London predicted to 2020, (1,000 tonnes)v  ^  w MB w w w m m ^  mm v  ^  mm mm «
Type 2010
—  ~  ---  -  /  \  #
2013 2015 2020
Anaerobic digestion 54 271 257 402
Back/fill Cover 113 115 117 107
Composting 460 609 895 1,257
Conventional incineration 1,051 1,051 1,051 1,051
Gasification/Pyrolysis 194 906 861 1,347
Landfill 4,612 3,275 3,947 2,469
Mechanical biological 
treatment
382 1,624 1,542 2,413
Recycling 12,895 13,434 14,245 14,383
Residues -351 -908 -932 -1,374
Re-use 621 642 655 625
Total 20.001 21,020 21,737 22,681
1.12 The Governance of London.
The Greater London Authority is a region of England. London has a population of 7.5 
(24/8/2006) million inhabitants in 32 London Boroughs and the Corporation of London. 
Greater London covers an area of 1596 square kilometres, it has 3.3 million households: 
6.1% detached, 19.3% semi-detached, 26.2% terraced, 33% purpose built flats and 15% 
converted, 1% other housing. The population is increasing by 20,000 people every year 
and is estimated to reach 8.1 million by 2016 (ONS 2001).
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The Greater London Authority (GLA) Act 1999 designed to provide a city wide 
government for London established the Mayor of London and an elected Assembly in 
2000. The Mayor of London is responsible for strategic planning in London and is required 
to produce a ‘Plan for London’ (GLA 1999) and by law, must produce a series of strategies 
for London (2002). One of these strategies is for the direction of municipal waste 
management, ‘Rethinking Rubbish in London. The Mayor is responsible for strategic 
planning in London (GOL 1/2000).
The Mayor is responsible for planning:
• Produce strategies to promote economic and social development and the environment
• Improvement of Greater London Act (GLA 1999).
• Chapter 29 sections 41-44 explains the conditions for establishing a ‘Spatial 
Development Strategy’ (SDS)
• The London Plan as set out in the government guidance note (circular 1/2000)
• Sections 353 -361 sets the obligation for a Municipal Waste Management Strategy 
(MWMS),
• An ‘Action Plan’ to include proposals and policies for the recovery, treatment and 
disposal of municipal solid waste (MSW) originating in London.
• The Act gives the Mayor power to issue direction to waste collection authorities 
(WCA) and to waste disposal authorities (WDAs) in pursuit of the municipal waste 
management strategy
• Under section 49 (4) of the Environment Protection Act 1990 collection authorities 
have a duty to produce a waste recycling plan (WRP), they are now required to send a 
draft copy to the Mayor for approval before publication.
The Mayor is responsible for waste and has produced “The Mayor of London’s Draft 
Waste Plan Policy”.
Draft London Waste Plan Policy:
• 85% Regional self-sufficiency by 2020
• To exceed national targets of 33% municipal waste recycling/composting by 2015
• 45% municipal waste recycling/compost by 2020
• 70% commercial/industrial waste recycle by 2020
• 95% Re-use of construction/demolition waste by 2020
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• 98% re-use of construction/demolition waste by 2020
Pressure for alterations to the London Plan arose through matters affecting policy laid 
down in the mayor’s Waste Strategy and Plan through Directives and additional powers 
delegated to the Mayor.
1.13 Waste Modelling for London (2006)
A waste modelling project was commissioned and a summary report was delivered by 
Mouchel Parkman and Cranfield University’s Integrated Waste Management Centre 
(2005). The project produced land and facility requirements for the alternative options 
examined with cost implications. As a result of the examinations of the alternative options, 
mechanical biological treatment (MBT) with recovered solid fuel ranked among the best 
options. Of the 68% biodegradable waste content of household waste (GSU 2002), the 
mayor’s plan envisages 66% disposed by MBT, 22% by pyrolysis/gasification and other 
new technology.
London has 750 sites that are used to manage or recycle waste, ‘Waste Modelling Options 
Report suggests 332 facilities may be required to deal competently with London’s 
increased waste arising. Table 1.39 displays the 33 authorities in their Joint Disposal area 
or as a Unitary Authority with the estimated population as at 2004 (estimated population 
2007, 7.5 M).
The Enviros Stakeholder Report for London Waste Action estimated that for London to 
comply with the recycling targets and the biological waste to landfill allowance, it would 
need to divert 3.4 million tonnes of biological waste by 2020. This is equal to 5.4 million 
tonnes of unsorted municipal waste; this estimation is based on the assumption that 62.5% 
of municipal waste is biodegradable.
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1.14 Greater London Region
The Mayor of London in his Spatial Development Strategy, ‘The London Plan’ has 
designated the London Borough Councils into a five Sub-Region Development 
Framework: North, South, East, West and Central. The allocation of boroughs is shown in 
(table 1.19).
1 London Sub-Region Development Authorities (table 1.19).
Composition of the 5 London Sub-Region Development Authorities (LSRDA) (Table 
1.19). The 33 collection authorities are autonomous in the method they adopt for storage, 
collection, treatment, and transport. The unitary authorities (UA) are also responsible for 
disposal arrangements disposal. The Joint waste disposal authorities (JWDA) deliver their 
waste to the waste disposal authority (WDA). The Mayor’s proposal is to sector the waste 
disposal in London into five sub-regions; the four Joint Waste Disposal Authorities, North, 
East, West and Central, the six Southern boroughs will form the South sub-Region. The 
estimated population is in table 1.19.
Table 1.19: Composition of the 5 London Sub-Region Development Authorities (LSRDA):
North Sub-Region: Barnett; Enfield; Haringey; Waltham Forest
Central Sub-Region: Camden; City of Westminster; Islington; Kensington & 
Chelsea; Lambeth; Southwark and Wandsworth
South London Sub-Region: Bromley; Croydon; Kingston upon Thames; Richmond upon 
Thames; Merton and Sutton
West London Sub-Region: Brent; Ealing; Hammersmith & Fulham; Harrow; 
Hillingdon; and Hounslow
East London: City of London; Hackney; Tower Hamlets; Newham; 
Havering; Barking & Dagenham; Redbridge; Lewisham; 
Greenwich and Bexley
All 33 authorities (table 1.20) are responsible for waste collection (WCA). Unitary 
authorities (UA) are responsible for their municipal waste disposal.
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Table 1.20: The estimated population and status in London, August 2007
North London Waste Authority (JWDA) estimated population (2007)
1) Barnett
2) Camden
Enfield
4) Hackney
5) Haringey
Islington
Waltham Forest
East London Waste Authority (JWDA)
1) Barking and Dagenham
Havering
Newham
Redbridge
West London Waste Authority (JWDA)
1) Brent
2) Ealing
3) Harrow
4) Hillingdon
5) Hounslow
6) Richmond
Riverside Waste Authority (JWDA)
1) Hammersmith and Fulham
2) Kensington and Chelsea
3) Lambeth
4) Wandsworth
\uthorities
1) Corporation of London
2) Bexley
3) Bromley
4) Croydon
5) Greenwich
6) Lewisham
7) Kingston-upon -Thames
8) Merton
9) Southwark
10) Sutton
11) Tower Hamlets
12) Westminster
32
338,671
238,518
282,335
210,069
224,846
183,128
223,480
165,952
226,276
249,427
254,800
270,798
304,816
214,411
255,159
212,358
194,619
188,093
214,420
271,273
288,371
7,523
221,740
304,656
347,577
235,470
244,970
157,354
198,231
257,837
177,401
219,967
267,310
Total: 7,500,000
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1.15 Best Value
A joint consultation document was produced by the DETR and the Audit Commission 
(AC) in September 1999 for Performance Indicators for 2000/01 (See table 1.21).
From April 2000 Best Value Performance Indicators (BVPIs) was the main yardstick 
against which best value authorities’ performance will be judged. The Audit Commission 
has a duty to set Authority Performance Indicators, Audit Commission Performance 
Indicators (ACPIs), it will be retaining some of these along with the BVPIs. The 
performance indicators cover the full range of key local services and the following table 
1.21 sets out the approximate numbers involved.
The Comprehensive Performance Assessment (CPA) measured by the Audit Commission 
(AC) indicate that 8 collection authorities have 4 stars; 16 have 3 stars, 6 have 2 stars and 
the 3 worst performing have 1 star, e.g. Bexley 4*. Hillingdon 1*. New national 
performance indicators will be operational from 2009.
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Table 1.21: The Best Value Performance Indicators relevant to municipal waste
management_________________________________ __________________________ ___
BVPI and ACPI pertaining to waste management
(new national BVPIs in 2008)
BV82 Tonnage of municipal waste arising:
a percentage recycled
b percentage composted
c percentage used to recover heat, power and other energy sources 
d percentage to landfill
BV83 Waste transported kilometres per tonne of waste collected
BV84 Kg of household waste collected per head as a percentage of Kg collected in
previous year
BV85 Cost per Kilometre of keeping any relevant highway or relevant rod clear of
litter and refuse
BV86 Cost of waste collection per household
BV87 Cost of waste disposal per tonne for municipal waste
BV88 Number of collections missed per 100,000 collections of household waste
BV89 percentage of people satisfied with cleanliness standards
BV90 percentage of people expressing satisfaction with recycling facilities,
household waste collection and civic amenity sites 
BV91 percentage of population served by a kerbside collection of recyclables or
within a kilometre of a recycling centre
J 1 The percentage of highways that are of a high or acceptable standard of
cleanliness
Proposal for Audit Commission Performance Indicators (ACPI) to be 
retained:
D1 (ii) Does the authority promote home composting by making available
composting Equipment to all relevant dwellings 
J2 The average time taken to remove fly-tipping
BV92 Local Transport Plan
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1.16 The Waste and Emissions Trading Act (2003)
The Waste and Emissions Trading Act 2003 (WET Act 2003) established a regime 
governing the amount of biodegradable municipal waste sent to landfills by waste disposal 
authorities (WDAs). The Government will impose a penalty fine (£150) for each tonne 
exceeding the allocation given to the offending authority under the Landfill Allowance 
Scheme (LAS). The United Kingdom National Targets for Biological Municipal Waste 
(BMW) to Landfill (table 1.22) are the national target allowances (LAS) and (Table 1.53) 
show the trading in permits (LATS) in the year 2005/06.
1.16.1 Landfill Allowance Trading Scheme (LATS)
An important element in the WIP philosophy is the Landfill Allowance Scheme (LAS) and 
the serious threat of failure to attain the requisite target of biodegradable waste to landfill 
and the financial penalty for missing the target. The Landfill Allowance Scheme (LAS, 
DEFRA 2005) is the allocation and targets set by Article Five, Framework Directive for 
the disposal of municipal biodegradable waste to landfill.
The Landfill Allowance Trading Scheme (LATS) was launched in England on 1st. April 
2005 to help waste disposal authorities (WDAs) to reduce the amount of biodegradable 
municipal waste (BMW) sent to landfill. Tradable landfill allowances are a flexible 
economic instrument that will bring new ways of working for many local authorities. The 
Waste and Emissions Trading Act 2003, (WETA 2003) places a duty on Waste Disposal 
Authorities (WDAs) to reduce the amount of biodegradable waste disposed of to landfill. 
Each disposal authority has been allocated an allowance, if they do not require all their 
allowance they may (a) save the surplus to the following year or (b) sell the permit to 
another disposal authority who will be exceeding their allowance. An authority who does 
not hold enough allowances to cover the amount of BMW it intends to landfill would need 
either to increase its rate of diversion, purchase additional allowances or borrow forward 
up to 5% of its following year’s allocation. One unit is worth one tonne, the penalty for 
exceeding one’s allocation is £150 per tonne, and permits may be traded on the open 
market. All the disposal authorities will endeavour to keep within their allocation and hope 
to have spare capacity to trade off. The Landfill Allowance Trading Scheme (England) 
Regulations 2004, determined the proportion of certain waste types that are deemed to be
35
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biodegradable. An electronic register will record all transactions and an electronic planning 
tool (M-BEAM) to enable individual local authorities to develop and cost their strategies. 
The Environment Agency (EA) will monitor the amount of biodegradable municipal waste 
(BMW) sent to landfill. In England the deemed percentage of the biodegradable 
component of collected municipal waste is 68%, to be kept under review by the Agency. In 
Wales the deemed percentage is 61%. The UK allowance is shown in Table 1.22.
Table 1.22: The combined UK allowance of Biodegradable Municipal Waste to Landfill 
(BMW) in tonnes
2006
2007
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
England
15.196.000
14.530.000
13.642.000
12.532.000
11.200.000
Wales
1.035.000
970.000
905.000
840.000
710.000
9,953,333
8,706,667
7,460,000
7,140,000
6,820,000
6.500.000
6.180.000
5.860.000
5.540.000
5,220,000
630.000
550.000
470,000
450,000
430,000
410.000
390.000
370.000
350.000
330.000
Scotland
1,800,000
1.500.000
1.440.000
1.380.000
1.320.000
1.173,333
1,026,667
880,000
842,857
805,714
768,571
731,472
694,286
657,143
620,000
Northern
Ireland
669,885
655,544
641,235
626,925 
473
469,937
465,950
315,950
302,409
288,868
275,327
261,768
284,245
234,704
221,164
Total
18,700,885
17,655,544
16,628,235
15,378,925
13,703,925
12,226,603
10,749,284
9,125,950
8,735,266
8,344,582
7,953,898
7,563,197
7,172,531
6,781,847
6,391,164
1.16.2 Action taken by collection and disposal authorities to comply with the 
legislation on biodegradable municipal solid waste to landfill.
The Mayor of London considers AWC unsuitable in a conurbation i.e. London. To comply 
with the Waste Framework Directive and the resulting UK legislation, to attain their targets 
for recycling and to keep within their Landfill disposal allocation for biodegradable waste, 
municipal waste collection and disposal authorities have made many changes. Additional
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boxes, bins or sacks have been distributed to enable the separate kerbside collection (Read 
1999) of clean recyclable material and green waste. Alternative weekly collection (AWC) 
is in practice in many authorities.
At least two types of clean materials must be separated from the ‘dustbin waste; this has 
led to many authorities installing Material Resource Facilities (MRFs). The growth in the 
separate collection of garden, food and green waste has encouraged the installation of 
composting and Mechanical Biological Treatment (MBT) and Residual Waste Derived 
Fuel (RWDF) facilities. These activities have gone some way to counteract the continued 
increase in waste arising and to reduce the tonnage of biological waste going to landfill. An 
example of the need for action to be taken is shown in (table 1.23) with tonnage figures 
from joint waste disposal authorities for the three years 2003/04 to 2005/06.
Table 1.23: Municipal waste tonnage disposed to landfill by London Joint Waste Disposal 
Authorities (JWDA). 2002/03 to 2005/06 and recycling percentages for 2004 and 2005^__
Nl WA
WLWA
WRWA
ELWA
Total
Greater
London
Household Waste (tonnes per year)
2003/04
767,445
627,916
326,591
483,572
2,205,542
3,331,140
2004/05
698,721
683,758
395,931
440,982
2,119,392
3,124,000
2005/06
332,187
417,488
2,226,845
3,326,189
Municipal Solid Waste
2003/04
488,985
1,945,121
4,343,398
2004/05 2005/06
826,002
811,839
950,796
808,542
484,921
2,614,452
4,376,000
462,095
2,713,628
4.212,516
Recycled %
2004
17.6
12.47
17.40
2005
18.0
24.0
18.0
2L7
London’s allocation and allowances of biodegradable municipal solid waste (BMSW) to 
landfill 2005/06 to 2020 (tablel.24). Landfill allowance allocations (LAS) of the maximum 
tonnage of biodegradable municipal solid waste permitted to be disposed in landfill sites 
on the given date for each London disposal authority. Biodegradable municipal waste 
exceeding the allocated shown against the base year (1995) from 200/06 to 2020.
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Table 1.24: London municipal waste collection authorities (WCA) allowance for 
biodegradable municipal solid waste (BMSW) to landfill, from base year 1995 to 2020.—
Local
Name
Aulhorityl Base 2005/06 2006/07 I 2007/08 2008/09 Target 2010/11 I 2011/12 Target
Year allocation allocation allocation allocation 2010 allocation allocation I 2013
Figure
1995
BMW5 BMW5
2013/14
allocation
Target
2020
BMW5
Bexley LB 58,448 58.064 57.487 56,719 55,759 54,606 48,528 42,450 36,372
34,811 25,450
Bromley LB 118,012 113,868 107,651 99,363 89,002 76,569 68,046 59,523
51.000 48,813 35,687
Croydon LB 123,632 118,839 111,649 102,062 90,079 75,700 67,274 58,848 50,421
48,259 35,282 I
East London WDA 308,833 299,129 284,573 265,165 240,905 211,793 188,218 164,644 141,069
135,018 98,711
Greenwich LB 35,515 37,285 39,940 43,480 47,905 53,214 47,291 41,368 35,445
33,924 24,802
Kingston-on-Thames 46,871 45,327 43,010 39,922 36,062 31,430 27,931 24,433 20,934
20,036 14,648
Lewisham LB 12,456 16,184 21,776 29,231 38,550 49,733 44,197 38,661 33,126
31,705 23,179
London Corporation 47,271 45,247 42,210 38,162 33,102 27,029 24,021 21,012 18,003 17,231
12,598
a  f t  ft ft
Merton LB 58,676 56,701 53,739 49,790 44,854 38,930 34,597 30,263 25,930
24,818 H 18,144
North London WDA 307,815 312,933 320,610 330,847 343,642 358,996 319,037 279,077 239,117
228,860 167,318
Southwark LB 61.969 60,886 59,262 57.096 54,389 51,141 45,448 39,756 34,063
32,602 23,835
Sutton LB 50,985 49,453 47,155 44,091 40,261 35,665 31,695 27,725 23,756
22,737 16,623 I
Tower Hamlets LB 66,801 64,008 59,819 54,233 47,250 38,871 34.544 30,218 25,891 24,780
18,117
Western Riverside 
WDA
323,619 311,126 292,388 267,403 236,172 198,694 176,578 154,461 132,344 126,667
92,606
^ A  A  A S
West London WDA 524.917 505,370 476,050 436,957 388,090 329,450 292,779 256,108 219,437 210,024
153,547
A  a m  A m
Westminster CC 61,627 64,258 68,205 73,467 80,044 87,938 78,149 68,361 58,573 56,060
40,985
Total 2,207,447 2,158,678 2,085,525 1.987,987 1,866,065 1,719,759 1,528,333 1,336,908 1,145,482: 1,096,346 801,530
1.17 Methods utilised by London Collection Authorities (WCA).
The pattern of household waste collection has changed very little from the methods 
described above (1.16.2). The major changes in the current methods of collection has been 
brought about by legislation, Landfill Tax Escalator (LTE), Landfill Allowance Scheme 
(LAS), Landfill Allowance Trading Scheme (LATS), the Waste and Recycling Act 2003, 
Waste Strategy 2000 and shortage of landfill capacity.
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Refuse for collection may be from within the curtilage of the residence, but for improved 
performance containers are mainly sited on the periphery of the heraditament adjacent to 
vehicle access. Most WCAs use wheeled Euro-bins augmented by plastic sacks where the 
use of a wheeled bin is not practicable. Wheeled bin sizes in litres: 110, 180, 240, 1100, 
larger containers in cubic metres: 10, 12, 14, 16, 20 and 30 m3.
The 33 collection authorities use compression/compaction ram loading vehicles, 
predominantly with bin lift hoist, for household waste collection, discharging into a bulk 
transfer or treatment depot (see 1.16.3). Some Sutton and Merton vehicles discharge at the 
Beddington Lane Waste Facility (BLWF - landfill, recycling and composting).
Caged-bodied (for bagged waste) or refuse collection vehicles are used for kerbside 
collection, a dedicated recycling vehicle allows segregation at pick-up point and ensure a 
better quality material.
Assembling the information gathered from the 33 London municipal waste collection 
authorities (WCA) it was possible to produce a list of actions taken where feasible by 
London’s waste collection authorities:
All 33 WCA operated a kerbside collection system for dry recyclate
17 used the box system
13 used coloured plastic sack system
16 used wheeled containers (1 lOOltr) green or brown
They have all carried-out a door-stepping investigation on recycling;
Encourage home composting and ‘real’ Nappy’ services
White good collection, ranging from free to £40 per item
Garden/green waste service, from free to £l/£3 per bag for collection
Publicity schemes through the local media and council publications
Bring sites (e.g. bottle banks) ranged from 25 sites in Kensington and Chelsea to 260
sites in Sutton
All have schemes; partial schemes or plans for recycling in multi-story occupied 
premises
15 kitchen waste collection schemes are planned or operating 
15 collect trade waste and recyclate from trade premises (SMEs)
All require proof of borough residency for free use of their civic amenity site,
39
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• Charges are made to non-resident e.g. £3 per visit or article
• Bulky waste collection varies considerably from free collection to £10 per item
• 240 litre wheeled container has been the accepted method for storage and collection
• Black polythene bags are used where accommodation, access or topography rules out 
wheeled bins
1.17.1 Localised barriers
The choice of optional methods for the storage, collection, transport, treatment and 
disposal of municipal solid waste (MSW) in London are governed by many differing 
localised factors. There is no one ideal blueprint that may be adopted universally.
Barriers that require attention locally (not in order of priority), can include a range of 
options.
• Local Authority policy
• Red-line route restrictions
• Traffic congestion and one-way routes
• Servicing of small and medium enterprises (SMEs)
• Multi-storied premises
• Hours of working
• Highway vehicle parking
• Distance to disposal point
• Type of storage facility and container
• Access to storage point and/or container
• Availability of disposal point
• Suitability of container and its proper use
• Supervision -  direct labour (DLO) or private contractor
• Human behaviour -  apathy
• Separate collection of dry recyclate
• Separate collection of kitchen waste/ garden waste
• Lack of co-operation
• Possible poor management/supervision
• Lack of technical and legislative knowledge
• Awareness
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1.17.2 Barriers encountered in the collection of household solid waste in London.
The central London boroughs encounter problems peculiar to dense urban housing, older 
converted premises, ancient convoluted roads and alleyways, premises with little or no 
room for waste storage. Traffic, both vehicular and pedestrian, not conducive to waste 
collection operations and with highway and other (e.g. nuisance) legislation imposing 
restrictions Local policy or measures taken to improve performance may cause problems.
• Issuing smaller bins in an effort to increase recycling
• Not removing overflow by the dustbin
• Charging non-residents for the use of the civic amenity site (CAS)
• Charging for the collection of garden waste
• Not accepting all recyclable waste
• Encouraging fly-tipping by charging for bulky items
• Threatening normally law-abiding residents with penal fines -  causing 
resentment
• The intense media coverage has still not overcome the problem of awareness
• Biased or inappropriate media coverage
1.17.3 Kitchen Waste Collection
Waste and Resources Action Programme research has shown that about one third of all 
food bought is thrown away, this has been estimated at 19% of all UK household waste 
(WRAP 2007b). After an exhaustive campaign (Purton 2007) which examined the 
difficulties in attracting participants the conclusion and recommendations for a range of 
actions.
Kitchen waste collection in the London Borough of Hackney, (Purton 2007)
• A sustained communication campaign
• Consistent advice on how to participate
• Rapid replacement of bins and/or liners
• Regular performance monitoring (weighing)
• Ensure available treatment capacity
• Maintain a high-quality standard
• Continuous door-stepping to increase participation
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With systematic and imaginative campaigning
WRAP is supporting up to 20 trials in local areas of food waste collection; research report 
the best performing schemes in recent studies will still only convert 26% of household 
food waste into recycling.
An environmental Impact Study (Evans 2006) claims that a kitchen waste collection 
followed by composting, costs (BV84 and BV86) are less than the alternative methods and 
has a smaller global warming potential. A report by WRAP advises that the collection of 
kitchen waste should be collected weekly.
1.17.4 Doorstepping
A Best Practice Guidance report produced on ‘Door-stepping’, by Waste Watch (WW) for 
the Greater London Authority (Read et al 2004). Several London authorities took an active 
part in the exercise this included: Hounslow, Kensington and Chelsea, and Western
Riverside (JWDA). A study of the results from six London Waste Collection Authorities 
(WCAs) Door-stepping projects produced the following ’on-average’.
Percentage, Average Results
• Contact attempts 73%
• Contact rate 60% (of these
• Unaware of recycling service 16%
• Can’t be bothered 29%
• Poor communications 25%
• Convenience of service 10%
• Poor service 15%
• No container -  box/sack/bin 12.5%
• Council’s responsibility 3%
• Negative comments 20%
• Happy with the service 60%
The average increase in recyclate collected of 10% was not immediately sustained in every 
case. These projects have been carried out over the past few years and in every instance the 
recycling rate is now higher. All conclusions emphasise the importance of continuous
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monitoring, data collection and publicity; the most successful authorities have employed 
Recycling Wardens. A report from WRAP on the result of interviewing 2,400 people in 
February 2007 was compared with the last survey by WRAP in 2004. It appears that 8.5 
million more people have been converted to regular recycling, with 61% claiming to be 
committed recyclers. 94% accepted that recycling is important and 85% said they recycle 
all that can be recycled (up from 65% in 2004). Those who will admit to not recycling fell
from 13% in 2004 to 5% in 2007 (Goodwin 2007).
The London Borough of Sutton, a Unitary Authority, commissioned Enviros to produce a 
Municipal Waste Management Strategy as required under the Best Value Review (2003) 
“that will enable Sutton to comply with existing and emerging legislation”. The 61 page 
document was published in 2004, discussed the current waste management position in the 
borough and the effect of the introduction of Statutory Performance Standards (SPS) 
(2003) on Recycling and Composting. Another objective was to elucidate the possible 
problem arising from the European Union Waste Framework Directives, 75/442/EEC and 
the Landfill Directive, 1999/31/EC. An objective was to ascertain what part the Landfill 
Allowance Trading Scheme (LATS) would need to be used in the period up to the year 
2020. This scenario, the barriers and options are probably a fair reflection of the situation 
facing all 33 of the London municipal waste collection authorities. Targets are in (Table 
1.28).
Table 1.28: Targets for municipal waste recyclin X
National Targets 2005 2010 2015
Recycling and Composting Household Waste 25% 30% 33%
Recovery of Municipal Waste 40% 45% 67%
Statutory Performance Standards for recycling and composting were introduced under The 
Best Value Framework. The Performance Standards for Sutton are provided in table 1.29. 
Table 1.30 shows the Mayor of London’s targets for the recycling of MSW.
Table 1.29: Sutton Performance Standards
Best Value Standard Performance 2003/04 (%) 2005/06 (%)
Recycling and Composting Household Waste 35 36
Actual Performance 19 27.86
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2010 2015
Recycling and Composting —  Municipal Waste 50% 605”
To achieve the targets set in the Waste Strategy 2000, Sutton must increase recycling, 
composting and recovery, the targets are shown in table 1.31.
Table 1.31:Targets required by Sutton to meet Best Value and Waste Strategy 2000
Municipal waste arising 
Household waste arising 
Household recycling and 
composting
MSW recovery (including 
energy)
Tonnes 
Tonnes 
Target (%) 
Target 
Tonnes 
Target (%) 
Target 
Tonnes
2005/06
101,400 
92,100 
36% 
33.200
40% 
40,500
2009/10
109.700
99.700 
36%
35,900
45% 
49,400
2015/16
123,600 
112,300 
36% 
40,400
67% 
82,800
The Sutton review set out some specific recommendations on the Waste Management 
Service (shown in Box 1).
Box 1: Service Recommendations
• Make the use of wheeled bins standard across the borough and discourage black sacks
• To stop the collection of textiles at kerbside and encourage the use of Neighbourhood 
recycling centres
• To extend the garden waste collection (now achieved)
• To develop a new composting plant at Beddington Lane (now constructed)
• To trial a kerbside glass collection
• To undertake a waste stream analysis
• To provide a recycling service to flats and schools
• To work with residents and address waste minimisation
• To investigate provision of recycling services for commercial customers
• To improve Resource Recycling Centres
44
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1.18 Recycling results 2005/06 and targets for 2007/08
The combined recycling and composting results of the London municipal waste collection 
authorities and the joint waste disposal authorities for 200/06 with the targets for 2005/06 
and 2007/08 are provided in Table 1.32.
Table 1.32: London Borough recycling results -  2005/06
Authority Recycling
Barking & Dagenham 
Barnett 
Bexley 
Brent 
Bromley
Camden
City of London 
City of Westminster 
Croydon 
Ealing 
East London Waste A
Enfield
Greenwich
Hackney 
Hammersmith & Fulham 
Haringey
Harrow 
Havering
Hillingdon
Hounslow
Islington 
Kensington &  Chelsea
Kingston upon Thames
Lambeth
Lewisham
Merton
Newham
North London Waste A. 
Redbridge
Richmond upon Thames
Southwark
Sutton
Tower hamlets
Waltham Forest
Wandsworth
Western Riverside W.A
22.24
16.92
18 16
16.3
15.74
Compost
18.1 0 18.1
"1T9 05 18729
1299 018 16T7
T5T36 092 1928
m i T04 1525
10.37
3.5
Total %
27.14
Target 2005/06
27.29
21.66
11.4 27.7
3.51 19.25
17.41
18.96
11.96
19.35
8.63
6.56 23.97
3.19 22.15
0,24 12.2
3.24 22.59
10.13
20.89
17.34
21.06 7.53 28.59
11.55 341 14.96
20.21 8.86 29.07
8.85 0 8.85
13.44 8.41 21.85
20.63 0.33 20.96
20.2 1 83 22.03
30
27
18
21
30
30
21
18
27
18
30
18
30
18
18
24
24
22.39
Target 2007/08
21
30
27
20
21
30
30
21
20
27
20
30
20
30
20
20
24
24
22.378
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1.19 Treatment of Municipal Solid Waste (MSW)
Approximately 25% of Parfitt’s analysis (2002) of municipal solid waste (MSW) is non-
household waste, i.e. not bin waste. Treatment of these materials is dependent on the 
method of disposal; primary segregation will enhance the value of the material, assist the 
handling and storage and its marketability. The use of a material resource/recovery facility 
(MRF) would be beneficial (with co-mingled collection) to achieving the requisite standard 
for suggested treatment. The following treatment to maximise resource recovery may be
used.
Green waste/garden waste/board 
Paper and board 
Kitchen waste 
Glass
Wood furniture
Scrap metal/ white goods
Dense plastic
Plastic film
Textile
Metal cans/foil 
Disposable Nappies
aerobic digestion for compost 
re-use as newsprint or kraft/wall board
compost/residual/derived/fuel/soil-conditioner
re-use as bottles/new glass/aggregate 
re-furbish/re-use/wallboard/mulch 
re-furbish/re-use/smelters 
garden/fumiture/carpets/new bottles/etc 
re-mould/plastic sacks 
re-use/shoddy/waste rags/fibre recovery 
re-use as virgin material 
change to recyclable nappies
Non-reusable carbon waste (residual) energy recovery/RDF
1.19.1 Municipal Solid Waste handling and treatment in London
Many Material Recovery Facilities (MRF) have been installed either by the local authority 
or under a PFI scheme, the latter are generally larger and/or more sophisticated, 
composting plants and mechanical biological treatment (BMT) are being 
constructed/planned/operated in or adjacent to the Capital. The incinerators at Edmonton in 
North London (800,000t) and SELCHP in South London (400,000t) are producing 
electricity from 19% of London’s municipal waste, a third incinerator at Belvedere in 
South East London is in the planning acquisition stage will handle up to 600,000 tonnes 
per annum. It is hoped to achieve a target of 30% of MSW through composting/soil 
conditioner plants and MBT. Although current landfill sites have limited capacity, under
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46 
the South East Area Development Plan, there will be some landfill space available for non- 
recyclable waste from the London area.
1.19.2 New and Existing Resource Facilities in and around London
To ascertain the capacity of facilities available for handling and treatment of London’s 
municipal solid waste a survey was carried out in 2002 by SLR Consultants for the Greater 
London Authority found there were:
• 2,700 ‘Bring ‘sites
• 60 composting sites
• incinerators for municipal solid waste (19%)
A further recycling and recovery facilities site investigation in London was commissioned 
by the GLA in 2005 and ’’Waste Modelling for London”.
To ascertain:
• Existing waste site capacity
• New site assessment
• Future capacity requirements
Following the publication of “Waste Modelling for London and “Assessment of 
Pergamentum Assumptions”, the site investigation showed the current and proposed 
municipal solid waste transfer, treatment and disposal facilities for managing London’s 
waste.
Treatment sites currently operating and planned, includes those operated by private 
companies, private and public partnerships and publicly authorities:
• K. Grundon Ltd. has a composting Plant in Slough, West London, working with and 
accepting compostable waste from Ealing LB Council.
• North London Waste Authority (NLWA) have a Composting facility and a clinical 
waste incinerator; and are building a material resource facility (MRF) at Edmonton 
Ecopark.
• There is a compost plant at Beddington Lane Landfill site, Sutton South West London
• There are compost and charcoal facilities in Croydon LB south London.
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The South East London Combined Heat and Power Plant (SELCHP) incinerator in 
Lewisham, South East London, accepts residual municipal waste from Lewisham, 
Greenwich, City of Westminster and occasionally some waste from Bexley and 
Bromley Boroughs. There is a recycling centre and recycling transfer station adjacent 
to the incinerator, recyclate is transferred to Grosvenor Recycling Facility (GRF) in 
Bexley.
Proposed incinerator (CHP) in Belvedere, Bexley LB, South East London (520,000t/y) 
will accept and sort prior to incineration and power production waste from City of 
London, Tower Hamlets, Western Riverside Waste Disposal Authority (WRWA) four 
London Boroughs. WRWA River Transfer Station (RTS) in Wandsworth contains a 
Civic Amenity Site/ Resource Separation and Transfer station.
Grosvenor (Ltd) Recycling Plant in Bexley, South East London has recently installed a 
plastic Recycling unit, the plant accepts recyleable material from many London 
Authorities.
Cleanaway (Veolia) operate a Resource Recovery Facility (RRF) in the London 
Borough of Greenwich.
They also accept East London waste at a Material Resource Facility in Rainham, Essex 
There is a combined heat and power plant (CHP) and refinery to convert 45m litres of 
tallow and used cooking oil to biofuel operating in Silvertown, Tower Hamlets, East 
London (RRF 2005).
East London Waste Authority: Compost Plant and MRF, Cleanaway, Rainham. 
Mechanical Biological Treatment and Bio-MRF at Frog Island, Essex operated by 
Shanks (Env. Ltd.), fuel from the MBT plant to be used for energy recovery at Ford’s 
motor work, CHP, Dagenham East London.
MRF and MBT to be constructed at Jenkins Lane, Barking, East London. See ELWA 
(Shanks 2006) MBTs in East London will be ‘Ecodeco’ System and Biocubi® & 
Intelligent Transfer station (ITS) 170,000t/year.
Envirocom Ltd. Are working with London REMADE to obtain a site in London to 
build a £25m WEEE recycling plant and WRAP are looking to allocated funds for a 
plastic recycling plant in London.
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1.19.3 Treatment and Road Transport to Landfill
A Joint Waste Disposal Authority (JWDA), East London Waste Authority (ELWA) 
approach to an effective strategy to divert Biological municipal waste (BMW) from landfill 
incorporates 2 Biological and Materials Recycling Facilities (Mechanical Biological 
Treatment (MBT) and Bio-MRF) which receive mixed waste. The waste is separated into 
recyclable streams and a stabilised organics, plastics and paper faction designed to be used 
as a Refuse Derived Fuel (RDF) in an industrial process.
ELWA is responsible for the disposal of 535,000 tonnes of municipal solid waste (MSW) 
per year from four London Boroughs: Barking and Dagenham, Havering, Newham and 
Redbridge. About 60% is household waste, 30/40% from civic amenity (CA) sites and 
some trade (C&I) waste.
The contract for the project was Integrated Waste Management (IWM) and Private Finance 
Initiative (PFI) (OBC) (£47m). ELWA Ltd, a Special Purpose Vehicle (SPV) was set up 
with the successful contractor as Shanks, East London. A tonnage levy is apportioned 
across the 4 boroughs and the contractor is penalised if the recycling targets are not met.
The project was PFI funded and ELWA were awarded £47 million. ELWA Ltd raised £138 
million of project financing with ABN Amro and NIB acting as lead funders. Capital 
expenditure was over £100 million and operating expenditure costs for first year are in the 
order of £25 million. The Frog Island project is now in operation Bio-Material Resources 
Facilities are planned for Newham and Redbridge (2006 WIP).
1.19.4 Treatment and disposal method in London
Western Riverside Waste Authority (WRWA)
A Joint Waste Disposal Authority it was Established in 1986 to undertake the waste 
disposal functions prescribed by the Local Government Act 1985 and the Waste 
Regulations and Disposal (Authorities) Order 1985.
The Authority manages the waste for the Riverside Waste Partnership (RWP), the four 
boroughs of Wandsworth, Fulham, Lambeth and the Royal Borough of Kensington & 
Chelsea. A long-term contract ensures the recyclable are extracted, and containerised 
residual waste going down the River Thames to Cory’s Landfill Site at Mucking in Essex.
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Approximately 6,000 tonnes from Western Riverside Transfer station (WRTS) and 5,000 
tonnes per week from Cringle dock Transfer station (CDTS). It is planned for this waste to 
be treated in the Belvedere Combined Heat and Power Plant (BCHPP) when the plant has 
been commissioned in 2010/11.
1.19.5 Treatment and disposal
South East London Combined Heat and Power Plant (SELCHP 2004). A consortium of 
Lewisham and Greenwich LB, Onyx Environmental, London Energy and John Laing (PFI) 
and Public-Private Partnership (PPP), organised the construction of the Energy Recovery 
Facility (ERF) which opened in 1994 with the capacity to treat 420,000 tonnes of waste per 
year. The plant, a ‘Martin’ design, operates well within the EU Directive limit for 
emissions. The Facility treats the residue waste from Lewisham (105,000t/y}, Greenwich 
(105,000t/y), Westminster I15,000t/y), and Bromley (40,000t/y) and as required from L. B. 
of Bexley.
North London ‘s Energy-from-Waste’ Power Plant (NLEWPP) (2005); London Waste 
Limited is a 50/50 joint venture, between the North London Waste Authority, (NLWA) is 
A Joint Waste Disposal Authority, and SITA (GB) Ltd. North. Constructed to handle 
800,000 tonnes of waste per year, the plant produces electricity from the 500,000 tonnes of 
residual waste. The waste is from seven London Boroughs; Barnet, Camden, Enfield, 
Haringey, Hackney, Islington and Waltham Forest. The plant generates electricity to the 
National Grid; the emissions are equal to the cleanest plants operating in Europe and the 
Bottom ash (140,000 tpa) is utilised in the building industry by Ballast-Phoenix.
1.19.5.1 West London Waste Authority (WLWA)
A Joint Waste Disposal Authority (JWDA), West Waste utilise road and rail transport to 
landfill sites.
In West London at the Grundon Environment Complex there is a Materials Resource 
Facility (MRF), a Clinical Waste Incineration Plant (CWIP) and, under construction, an 
Energy from Waste Power Plant (EFWPP) ( 80/150,000t available to WLWA) and an 
MEB Compost Plant. Capacity will be available for waste and/or recyclate from West 
London Waste Authority (WLWA) boroughs (Grundon 2005).
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Municipal Solid Waste (MSW) residue from the London Boroughs of Brent, Ealing, 
Harrow, Hillingdon, Hounslow and Richmond-upon-Thames is transported containerised 
by rail from Transport Avenue, Brentford, Hendon and Hillingdon Rail Transfer Stations 
(RTS); to landfill sites at Appleford in Oxfordshire, Calvert in Buckinghamshire and 
Stewartby in Bedfordshire. Waste is taken by road to Waterford and Brogborough Landfill 
sites in Bedfordshire/Hertfordshire.
Municipal solid waste from South and South East London by Bulk Road transport. Waste 
from the South and South West boroughs, Kingston, Merton, Croydon are road transported 
to Borough Green and Offam landfill sites in Kent; Sutton waste is treated at Beddington 
lane Landfill and Resource Recovery Centre.
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Chapter 2 Methodology
2.1 Method
Waste management in London is a multi-disciplinary subject entailing environmental, 
social, regulatory and economic aspects as well as technical aspects. To achieve the aims 
and objectives of this research will require the use of several acknowledged methods (Bell 
2005). Because of the complex nature of London’s waste management, when all the data 
has been collected, analysed and the findings evaluated, the task is not finished (Lomax 
2002). There must be continuous review, evaluation and improvement to the practice 
(Denscombe 1998); “It implies a continuous process of research” (Brown and McIntyre 
1981).
Case studies are appropriate (see section 2.3.2) along with surveys and questionnaires to 
ascertain the attitude and behaviour pattern of participants in the multifarious requirements 
of the collection, treatment, transport and disposal of waste management and control in a 
large metropolitan conurbation.
The researcher was engaged at a range of levels with each case study generated. In every 
case the researcher “work shadowed” the team from the local authority/consultancy. In a 
significant number of cases the researcher was active in a range of activities to generate 
original data.
At the end of the research period 30 case studies had been generated. For brevity some 10 
were selected as being the most informative and included in the thesis.
2.2 Aim
The development of a range of recommendations based upon the expert opinion and cost 
effective United Kingdom Best Practice, for the adoption of enhanced Collection, 
Treatment and Disposal of Municipal Solid Waste in London to ensure compliance with 
European Commission Directive led Drivers and Targets.
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2.3 Objectives
1. Determine present and proposed future Municipal Solid Waste Collection, Treatment 
and Disposal Practice in London across:
• 33 Waste Planning Authorities
• 33 Waste Collection Authorities and
• 16 Waste Disposal Authorities
2. To critically evaluate data from high, medium and low performing Waste Collection 
Authorities in London to determine the extent of adoption of best practice for 
collection, in the light of recently developed DEFRA guidance from the Waste 
Implementation Programme (WIP).
3. To critically evaluate data from high, medium and low performing Waste Disposal 
Authorities in London, to determine the extent of the adoption of best practice for the 
treatment of Municipal Solid Waste. Particularly in the light of recently developed 
DEFRA guidance from the Waste Implementation Programme (WIP) and the Waste 
and Resources Research Advisory Group (WRRAG).
4. To critically evaluate data from high, medium and low performing Waste Disposal 
Authorities to determine the extent of the adoption of best practice for disposal in the 
light of recently developed DEFRA guidance from the Waste Implementation 
Programme (WIP) in particular New Technologies Research.
5. To elucidate the barriers and success factors for the adoption of enhanced practice for 
Municipal Solid Waste stemming from changes to planning guidance in London.
6. The development of a range of recommendations based upon expert opinion, for 
enhanced cost effective Collection, Treatment and Disposal of Municipal Solid Waste 
in London in the light of Waste Implementation Programme (WIP) research and in 
response to European Commission Drivers and Targets.
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2.4 Examples of data gathering techniques used
2.4.1 Questionnaires
A questionnaire was produced for structured interviews with Senior Professionals in 
Environment Education and Management; private and public sectors; Local and National 
Government control and enforcement Officers; Consultants actively researching proposed 
projects and on surveys and plans in Municipal Waste Management. (Read, et al, 1997, 
Morris, et al, 1998).
A written questionnaire was sent to the 33 London Cleansing Managers, followed up by a 
personal approach where clarification was required.
2.4.2 Surveys
London Borough of Richmond upon Thames - Trade Waste Survey
The London Borough of Richmond upon Thames trade waste service currently has 2109 
customers. There have been some recent changes to Trade Waste, mainly an increase in 
charges and over 300 customers have left to use a new service provider. It is planned in the 
near future to provide a recycling service for trade customers, with the objective to 
increase service satisfaction to local businesses and improve resource management. A 
survey was carried out of all the customers in 2003. The survey included questions relating 
to the provision of a recycling service. This was done to raise awareness of proposed new 
services and also to indicate which type of service traders may opt for. This method has 
been widely used in the London area. Planned Surveys by interview to predict trends in 
waste management are very productive (Read, et al, 1999, Phillips, et al, 2000).
Leaflet distribution; on-line questionnaires; public consultation and stakeholder meetings 
used to carry out surveys in the Greater London Area. The waste management surveys 
aimed to find what the barriers are to sustainable waste management and what action was 
necessary to overcome them. An example is using the theory of planned behaviour in 
determining recycling behaviour (Barr and Gilg, 2005, Fox, 1984, Bainbridge, 2003).
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2.4.3 Narrative and Inquiry Stories
The ‘narrative and inquiry story’ approach to researching projects has been used by Gray 
(1998); Godsmundottir called it “a meaning-making process (Godsmundottir 1996). Gray 
further wrote that narrative allows experience to be related to the interviewer who requires 
skill in the ability to structure the interview data and analyse it into a beginning, middle 
and end (Gray 1998).
Bell (2005) suggests that it is appropriate to move from one method to another providing 
the researcher has an understanding of the major advantages of each approach (Bell 2005).
Talking to Senior Managers, Contract Negotiators and Public/Private Partners, London 
Borough Environmental Officers and Cleansing Managers; attending meetings, seminars 
and stakeholder consultations have produced much information on the current and 
proposed future of London’s municipal waste (Morris, et al. 1998; Phillips, et al, 2000).
2.4.4 The Experimental Style
The Experimental Style is used to plan experiments, which deal with measurable 
phenomena and conclusions may be drawn. (Bell, 2005) This method may need to involve 
many people and will certainly entail much time and cost. Example; the analysis of waste 
from households (Household Waste). Samples of between 500 kg and 1,000 kg from each 
of the Acorn A to F household area (6) were collected 4 time in one year, summer, autumn, 
winter and spring, 24 individual samples. They were then sorted, classified and weighed 
into a minimum of 10 different category of material (Phillips et al 1999). Factors of import 
when analysing the data include:
• The method of storage -  plastic or metal bins, wheeled bins, sack paper/plastic
• Size of the storage container
• Period of collections -  weekly, fortnightly, etc.
• Type of refuse collection vehicle -  e.g. compaction
• Method used for sorting -  classification
• Method of weighing
• Kind of labour and equipment used
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2.5 Scrutiny Review
Due to the increasing cost of waste disposal, a North London Borough Council held a 
Scrutiny Review of Waste Management in the Borough. Following recommendations from 
the review included box-kerbside system, recycling from multi-storied premises, brown 
and green bin issue and development of the CA site. Along with this an experimental 
kitchen waste collection service was instigated. The aim of this was to increase the 
recycling rate from 13.2% (2003/04) to 25.2% in 2005/06, (achieved 2005/06, 26.7%).
The London Borough of Bexley achieved 37.7% recycling in 2005/06 (DEFRA) with an 
extensive advertising campaign running to March 2006. Continuous monitoring and 
control is assisted by four peripatetic Recycling Wardens who liaise with the residents 
introducing new and improved services. The recycling rate for 2006/07 is 41.3%.
The London Borough of Barnet (113,000 houses and 17,000 flats) started a kerbside 
collection of recyclate in 2001, in April 2004 a trial compulsory scheme, 22,000 houses, 
was introduced using EPA 1990, part 2 section 46. Continuous monitoring produced 193 
non-participants; visits and warning letters reduced this to 8.
Table 2.1: Effects of the pilot scheme
In pilot area Outside pilot 
area
April to Sept 2004 + 18.44% + 308.58 tonnes + 13.30% +534,26 tonnes
Oct. to March 2004 + 14.745 264,43 tonnes + 13.56% 578.99 tonnes
2004/05 + 16.53 573.01 tonnes +13.43% + 1113.25 tonnes
March to Dec 2005 +28.96% +3,292 tonnes 2005/06 31%
2.6 Summary of Methods
Utilising action research, new approaches and changes to procedures will be examined and 
compared with those used previously to ascertain the best environmental option (BPEO) 
and best value (BV) emanating from legislative changes, with the object of recommending 
good practice.
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Action research requires specific knowledge of a specific problem or situation to make 
changes to the rules and procedure. This approach may give rise to challenges from 
adherents to tried and tested procedures currently in practice.
Case studies will be used to demonstrate the outcome of change in methods to management 
of municipal solid waste in London.
Surveys include the “door stepping” technique and ‘kerb side collection’ to improve 
recycling from householders, employing a social and behavioural science approach 
applicable to the aims of the waste hierarchy and the demographic profile of London, (Fox, 
1984; Bainbridge, 2003). Case Study has its critics who draw attention to a number of 
problems and/or disadvantages, such as, selective reporting or generalisation and possible 
difficulty with cross-checking, (Bassey: 1982).
Survey by questionnaire will be used to obtain current and proposed methods of municipal 
solid waste: collection treatment, transport and disposal from the 33 waste management 
authorities in London. This information will be augmented by data and statistics from 
DEFRA, DTI, CNEA, GLA, the WRAP and WIP programmes. In Survey Research each 
survey is unique and the solution for one survey may not work with a different survey 
(Aldridge and Levine 2001).
Experimental method will study the historical records and knowledge against current data 
and information gathered by survey and research. Drawbacks to the Experimental Method 
include the acquisition of the data, which will include the authenticity/accuracy of the data, 
the time from operation to the despatch and receipt to the production of a useful analysis.
In the Grounded Theory Approach to qualitative analysis, theory will be developed 
inductively from the data. Being a cyclical process it can serve a strong basis for further 
investigation, theory can be built up as the data is collected. Punch suggests that 
‘saturation’ is reached when no new element is in the data, Miles and Hubermann suggest 
saturation does not actually occur, the process is ongoing.
Computer-assisted coding and data retrieval is quite complex and requires more subtle 
procedures and analytical skill (Glaser, 1992). The origin of the data could be suspect.
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Narrative and Inquiry stories will mainly emanate from personal discussion with erudite 
and knowledgeable professionals from the waste management industry and London’s 
municipal waste management sector in particular. They may be time-consuming and the 
researcher must have the ability to interpret the narrative information imparted from the 
narrator in his own words (Gray, 1998).
2.7 Ethics
The research will be carried-out within the code of ethics laid down by the School of 
Applied Sciences, of The University of Northampton.
Much of the information in the research is in the public domain either now or in the near 
future.
A written questionnaire with a guarantee of anonymity and an oral explanation of the aims 
and objectives of the use of the information was circulated to possible participants. Any 
interview with competent and senior professionals in environmental pollution prevention 
and control and waste management, including academia, private and public organisations, 
will be on a one-to-one personal basis. Specific quotes or opinions may be used but, only 
with the express permission of the participant. The information will be summarised 
maintaining anonymity
By the nature of the research no participant will be compromised into an area of risk. Visits 
to waste management facilities and sites by the researcher will only be undertaken as a 
member of an organised group or in the company of the site manager when the company 
risk assessment policy will apply.
Working from home, all data will be stored either on the 
cabinet in the study and will be destroyed when the final 
(Denscombe 1998)
2.8 Health and Safety
The thesis will entail reading, writing and PC compilation, attending meetings and 
seminar, and personal conversations with knowledgeable colleagues, acquaintances and 
waste management practitioners. Some site visits will be necessary.
personal computer or in a secure 
outcome of the research is known.
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2.8.1 Risk Assessment:
Where site and facilities visits made, they will be arranged with the company or authorities 
permission. For health and safety site specific instructions will be strictly adhered to in 
accordance with standard practice. The site will not be entered without contacting the 
appropriate site official o arrival and on departure. The researcher will be accompanied at 
all time whilst at the facility and will conform with all requests made by the escorts, who 
will be aware of the company or authority risk assessment criteria.
Most of the literature search and PC compilation will be carried out at the candidate’s 
Home address and they are aware of the risks attached to this. Although ‘The Workplace 
(Health and Safety) Regulations 1992’ do not apply to persons working at home, the 
researcher will apply the relevant conditions to the working environment; space heating, 
ventilation. Seating, windows, emergency exit and equipment maintenance.
The main risk appears to be Musculoskeletal Disorder caused by poor working habits, 
repetitive tasks and to uncomfortable working positions. The researcher will be aware of 
the warning signs for this disorder and for post traumatic-stress (PST)/Post traumatic Stress 
Disorder (PTSD).
Where Personal Protective Equipment (PPE) is required it will be utilised
High-visibility jacket 
Hard helmet 
Industrial gloves 
Eye protection
Disposable gloves 
Mobile phone 
Safety footwear 
Dust mask
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Chapter 3 Results
3.1.1 Data Sources for methods
Data on which this research is based was derived from;
Being part of surveys carried out in the London boroughs by either internal 
staff or by consultants engaged by the borough authority;
Working with consultants through WRAP or DEFRA funding;
Questionnaires carried out by personal contact or Emails;
Questionnaires carried out on behalf of government organisations;
Attendance at meetings and seminars relevant to the research subject;
Discussions with professional municipal solid waste managers operating within local 
authorities, private industry and government departments;
Information and advice from senior academics and developers of innovative waste 
treatment technologies;
Examination of relevant publications and internet information;
Review of the relevance and implications of new legislation and amendments to current 
legislation;
3.1.2 Research Objectives:
To ascertain the position of the 33 London authorities in their compliance with the 
legislation (See section 2.3.1 Objectives).
1. The collection authorities
The current position
Action taken by collection the authorities for the diversion of waste from 
landfill
Action taken to attain recycling targets (section 2.3.2).
2. The disposal authorities
The current position
Action taken to divert waste from landfill
Action taken to maximise resource utilisation. (See section 2.3.3)
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3.1.3 Data on the position of the 33 London MSW collection authorities 2006/07.
The current position of the 33 municipal waste collection Authorities in 2006/2007 is 
shown in Table 3.1 and Table 3.2. The tables denote the status ‘Unitary’, an authority, 
having responsibility for the collection and disposal of waste or ‘Collection’, an authority 
with responsibility for waste collection but in whose area waste disposal is a function of a 
Waste Disposal Authority (WDA).
The tables also show the population, the annual arising of waste per head of population and 
the percentage of dry recyclate recovered from the household waste table 3.1 (See section 
2.3.3)
Table 3.1: Inner London Collection Results 2006/07 - London collection authorities’ 
performance quartile and numerical ranking
Authority Authority
type
Residual h/h 
waste 
tonnes
2005 
populatio 
n (ONS)
Residual, 
h/h waste 
/head
kg
Q Rank Dry
recyclate
%
Q Rank
Camden Collect 54,500 226,100 241 1 1 22.38 2 5
City of 
London
Unitary 3,767 9.200 409 4 9 28.10 1 1
Lambeth Collect 154,238 269,100 361 4 18 20.54 3 7
Lewisham Unitary 98,097 247,500 396 4 8 15.49 4 10
Southwark Unitary 89.717 257.700 348 3 5 14.28 4 11
Wandsworth Collect 117,921 281,400 365 4 7 22.60 2 4
Greenwich Unitary 79,821 228,100 350 4 7 21.28 2 6
Kensington 
& Chelsea
Collect 98,485 196,200 310 1 13 23.58 1 2
Hammersmit 
h & Fulham
Collect 88,115 179,900 257 1 2 22.74 1 3
Hackney Collect 65,919 207,700 317 2 3 14.00 4 12
Tower
Hamlets
Unitary 74,565 213,200 360 3 6 11.64 4 13
Islington Collect 60,522 182,600 331 2 4 18.85 3
Unitary 65,135 244,400 267 1 2 19.57 3 8
Best-max_________________________________________ 241________________28.10
Top quartile_______________________________________ 317______________ 22.60
Median 348 20.54
London collection authority’s performance, quartile and numerical ranking showing the 
population (ONS 2005), tonnes of residual household waste collected and kilograms per 
head of population with the recycling percentage attained in 2006/07 (table 3.2).
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Table 3.2: London collection authority’s performance
Authority
Barking and Dagenham
type Residual
H/H
waste (t)
Coll | 68,131
2005 
Population 
(ONS)
164,500
Residual 
H/H 
waste 
per head 
(kg)
414
Qtr Rank Dry Recycle 
% (82a)
29
Rank
15.15 24
Barnet LB Coll | 100,398 329,700 305 1 17.92 20
Bexley LB Uni 67,089 220,300 305 8 22.21 _8_
33Brent LB Coll 87,154 270,100 323 12
Bromley LB Uni | 103,850 301,900 344 18
amden LB Coll 54,500 226,100 241 1 1
11.25
25.96
22.38 7
ity of London Uni | 3,767 9,200 409 27 28.10 1
Croydon LB Uni | 111,243 342,700 325 2 14 14.63 26
Eating LB Coll 91,569 301,800 303 1 17.97 19
Enfield LB Coll 87,416 280,500 312 2 9 19.36 14
Greenwich LB Uni | 79,821 228,100 350 3 21 21.28 10
Hackney LB Coll | 65,919 207,700 317 10 14.00 28
Hammersmith & Fulham Coll 88,115 179,900 458. 11 22.74
Haringey LB Coll 57,711 224,500 257 1 19.35 15
Harrow LB Coll 75,833 214,000 354 22 14.70 25
Havering LB Coll 93,228 226,200 412 28 13.48 30
Hillingdon LB Coll 89,746 252,400 356 23 18.56 17
Hounslow LB Coll 85,323 212,500 402 26 5.70 22
Islington LB Coll 60,522 182,600 331 15 18.85 16
Lambeth LB Coll 154,238 269,100 351.6 18 20.54 12
Lewisham LB Uni 98,097 247,500 396 25 15.49 23
Merton LB Uni 56,421 194,700 290 1 21.33
Newham LB Coll 95,440 246,200 388 24 11.76 31
Redbridge LB Coll 85,171 251,500 339 17 13.63 29
Richmond upon Thames Coll 54,657 186,300 293 1
Kensington and Chelsea Coll 94,485 196,200 310.1 1 13
Kingston upon Thames Uni 51,727 153,000 338 3 16
Southwark LB Uni 89,717 257,700 348 19
Sutton LB Uni 57,601 177,700 324 13
Tower Hamlets LB 
Waltham Forest LB 
Wandsworth LB
Uni
Coll
Coll
74,565
72,293
117,921
213,200 
224,100 
281,400
350 
323 
365.7
3
2
20
n
7
22.78
23.58
18.37
14.28
20.81
11.64
17.23
22.60
18
27
11
32 
21 
6
Westminster City Council Uni 65,135 244,400 267 1
Best -  max 
Top quartile
241
19.57
28.10
305 21.33
Median 331 18.56
[Bottom quartile 354 14.70
13
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3.2 Removing the barriers to the improvement of resource recovery
Major obstacles to increasing the collection of recyclate are the barriers of awareness and 
incentive, action is needed to overcome these barriers. Methods used by collection 
authorities are shown below:
1 Waste awareness and education campaigns
2 Questionnaires
3 Kerbside collection
4 Incentives
5 Action for treatment by unitary authorities
6 Action taken for disposal by unitary authorities (see 2.3 section 2.3.5).
3.2.1 Door stepping
Door stepping is a method to address the barriers by knocking at households and 
aquainting residents of the services available and the need to recover recyclable material 
from their waste. Examples for comparison are shown in table 3.4.
Table 3.4: Examples of door stepping target group in a London Borough
Campaign Target Group Selection Method
Royal Borough of 
Kensington and 
Chelsea Roadshow 
(2004)
20,000 single occupancy 
households as opposed to 
flats
Census data and then crew 
selection to reflect those are with 
the highest proportion of these 
households
Costs per household for the Boroughs of Kensington and Chelsea, and the Western 
Riverside project are provided in table 3.5.
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Table 3.5: Cost per household of the Royal Borough of Kensington and Chelsea and the
m  w  T  •  •  f  •Western Riverside project
Campaign
RBKC 
Roadshow 
11 ( 2000)
H/holds
visited
36,000 
over 12 
weeks
36,000 
over 3 
months
Cost
per
h/hold
£1.62
£2.57
£1.69
Number of 
door 
steppers
20 (35 
hours per 
week)
8(30 
hours per 
week)
6 (average 
20 hours 
per week)
Man
hours
per
week
700
H/holds 
hit per 
day
100
240
120 120
Variation
20 full time door 
steppers. Awareness 
raising and promotional 
campaign
Including pre-door 
stepping participation 
monitoring. Residents 
were asked 25 question 
survey ______
20 question survey 
team worked 2 hours 
every evening, and 9 
hours on Saturdays 
(affects hit rate)
Working hours and contact rates from the Western Riverside Waste Authority and Royal 
Borough of Kensington and Chelsea are given in Table 3.6.
Table 3.6: Working hours and contract rates in Kensington and Chelsea
Campaign Urban Working Hours Average Contact 
Rate
Rethink
Rubbish
Western
Riverside
Urban 1 lam to 7pm Monday to Friday 
and every other Saturday 10am to 
4pm
30%
RBKC
Roadshow
(2000)
Urban 6pm to 8pm Monday to Friday, 
and 10am to 6pm on Saturdays
25% (day time 
contact rate 8 -  
14%)
RBKC
Roadshow
(2004)
Urban 5pm to 8pm Monday to Friday, 
and 10am to 6pm on Saturdays
20% (day time 
contact rate 8 -  
14%)
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Management of the projects carried out in Kensington and Chelsea and in the London 
Borough of Hounslow are shown in Table 3.7.
Table 3.7: Management of the London projects
Campaign Project 
management 
door stepping 
cost/ratio
Project
Manager
Project
Co-ordinator
Support
role
Hounslow
Doorstepping
Project
63:35 1 day per 
week
Full time (35 hours per 
week). Line-management 
of door stepping team, 
data analysis,
None
Royal Borough 
of Kensington & 
Chelsea 
Roadshow
40:60 1 day per 
week
20 hours per week. One of 
the door steppers acted as 
a Supervisor
None
Royal Borough 
of Kensington & 
Chelsea 
Roadshow
60:40 2 days 
per week
Full time (35 hours per 
week), co-ordination and 
Delivery, answering 
complaints
Each team 
had a
Supervisor
3.3 Case study 1 - London borough of Southwark
London Borough of Southwark Door knocking 2006 Waste Collection.
3.3.1 Introduction
An inner London Borough, centrally located on the south side of the River Thames, 
immediately opposite the cities of London and Westminster, Southwark reflects the 
complex socio-economic profile of the three metropolitan boroughs from which it was 
formed in 1965 -  Bermondsey, Southwark and Camberwell.
Southwark has a rising population, over 10,000 additional residents estimated between 
2001 and 2006. The current estimated population is 257,000 and is expected to reach 
285,000 by 2011.
Southwark is a Unitary Authority (UA) responsible for the collection, treatment and 
disposal of around 138,000 tonnes of municipal solid waste (MSW) each year.
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3.3.2 Data
The figures for the management of collection, treatment and disposal of municipal solid 
waste arising in Southwark in the period 2006/07 are shown in Table 3.8.
Table 3.8: Data for municipal waste arising in Southwark
Residual municipal solid waste to SELCHP 
incinerator
32,238 tonnes
Biodegradable municipal solid waste to landfill 46,201 tonnes
LATS allowance of municipal solid waste to landfill 
(2006/07)
59,262 tonnes
Residual household waste collected 110,033tonnes
Household waste per head of population 348 kg
Household waste recycled 25,345 tonnes
Household waste tonnage recycled (percentage) 18.64%
Waste tonnage composted 2,939 tonnes
Tonnage composted (percentage) 4.28%
Municipal solid waste arising 138,483 tonnes
Total municipal solid waste recovered 28,450 tonnes
Municipal solid waste recycled (percentage) 25%
Residual municipal solid waste to landfill 77,000 tonnes
Residual waste for disposal is sent to:
1) Landfill -  54,436 tonnes by road using bulk haulage vehicles from Manor Place RRF 
to Pit No2, Sandy Lane Landfill Site, South Ockenden, Essex.
2) Energy from waste (EfW) -  32,238 tonnes to South East London Combined Heat and 
Power Plant (SELCHP), Lindemann Way, Deptford, South East London.
3) Recyclate -  various e.g. Greenwich MRF/ Grosvenor Material Resource Facility in 
Erith.
3.3.3 Landfill Allowance Allocations
Southwark Council’s allocation of allowances under the LATS is shown in Figure 3.1. 
These allowances will require a decreasing portion of the Council’s residual waste to be 
landfilled directly. The three key years for the council are the target years, namely 
2009/10, 2012/13, and 2019.20. The annual decrease is shown in Figure 3.1.
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Figure 3.1: Southwark’s LATS Allowances
3.3.4 Options to achieve the targets
• Reducing the amount of BMW collected
• Increasing recycling or composting
• Treating waste in an energy recovery process, for example Mechanical and Biological 
Treatment.
Business Eco conducted a borough wide participation rate survey (PRS) on all properties 
eligible for the kerbside collection recycling service. The data was used to deliver targeted 
door knocking to individual households in the Borough.
The waste and recycling behavioural change campaign was spread over seven weeks 
between the 4,h February and the 19th march 2006. Data used was that previously collected 
by Business Eco to target specific properties and involved 1 1,460 properties; included in 
the campaign were 6.750 properties on estates.
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3.3.5 Aims and objectives
• Door knocking low and medium recyclers -  kerbside householders
• Deliver promotional leaflets to 11,460 kerbside householders
• Conduct 3,781 interview with residents
• Door knocking estates previously contacted
• Deliver promotional leaflets to 6,750 flats
• Conduct 1,687 interview with residents
3.3.5.1 Methodology (section 2.3.6).
Estate methodology consisted of a nine-point questionnaire and was used for all door- 
knocking activities on estates. Properties targeted were either new premises or had the 
service for less than 6 months. The questionnaire focussed on promoting the scheme and 
demonstrating how it operated. The following figures 3.2 to 3.13 demonstrate the results of 
the door-stepping questionnaire. Reasons for not recycling (Figures 3.2 and 3.4).
3.3.6 Reasons for not recycling
Reason given for not recycling range from ‘don’t know about the service’ to ‘don't know 
why I do not recycle’, the reasons are shown in Figures 3.2 and 3.4.
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Figure 3.2: Reasons given by non-recyclers 
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. 
The answers to ‘how many materials are you recycling? Nine different materials are listed 
in Figure 3.3, generally separated by the people who do recycle (Figure 3.3).
Reasons given by residents who do not recycle all the materials that are accepted is shown 
in figure 3.4. This demonstrates one of the main barriers to be overcome, apathy and the 
need to emphasise the importance of resource recovery (Figure 3.4).
O ve ra llre a so n s  for not re cyc lin ga ll m ateria ls  accepted
25
20
1 9 4
16 8
11 2
0 2
1 V^  _CP o'
^  ^ /  /  /
- _______________________________________________________________________________________________________________________________________^
Figure 3.4: Reasons for not recycling all materials
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Plastic bags were high on the list of contaminants but a higher percentage did not know 
what constituted a contaminant. Figure 3.5 shows the varied types of plastics that may be a 
contaminant demonstrating the need for communication to enhance awareness.
Figure 3.5: Plastics whose polymers may not be compatible for recycling
3.3.7 How to improve the service
The greater percentage of respondents to this question suggested more frequent collections; 
more materials collected and ensure regular collection, the percentage of suggestions of the 
replies received (Figure 3.6).
Figure 3.6: Comments on how to improve the service
How to encourage others to recycle? 31.7% of respondents were in favour of imposing 
Fines on the recalcitrant recyclers (Figure 3.7).
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Figure 3.7: How to encourage others to recycle
The questions asked on estates were addressing residents who already had the service. The 
responses of all residents have been combined so as not to repeat the analysis. 16,566 
properties were door knocked with 4,215 interviews conducted (25%-hit rate). 67% of 
residents interviewed said they were using the clear bags recycling scheme, 33% were not. 
Figure 3.8 shows the reasons given for not recycling.
Figure 3.8: Reasons given by non-recyclers
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3.3.8 Materials recycled by estate residents.
These results (2007/2008) were similar to the results obtained in the 2005 and 2006 door 
knocking surveys except that glass had been added (September 2006) to materials 
accepted. Some respondents were not aware of this, which may account for the low 
percentage for glass (Figure 3.9).
Materials recycled by estate residents
81.7
50.5
Tins & cans Paper Cardboard Plastic bottles Glass
Figure 3.9: Material recycled by residents
3.3.9 Comments on the clear bag scheme.
Residents using the clear bag-recycling scheme were asked for comments on the scheme 
83.6% of those interviewed thought the service was good (Figure 3.10).
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Figure 3. 10: Comments on the clear bag scheme 
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3.3.10 Residents use of local recycling sites
Local recycling sites refer to the mini container banks set up within the precinct of the flats 
(Figure 3.11).
Most users of the mini-sites among respondents commented that the containers should be 
emptied more often. Percentage of other comments is shown in Figure 3.12. Only 8% of 
respondents had used the Manor Place RRC.
Figure 3.12: Comments on the local recycling banks
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3.3.11 Waste minimisation practises.
21.2% of residents said they were using the mail preference service. 25.4% and 58.9% of 
residents already purchase items with less packaging and donate items to charity. 89.1% 
are not using real nappies and only 6.8% would consider using them. Figure 3.13 shows 
types of waste minimisation.
Use of waste minimisation practices
100
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C
oQ.
in
©
o
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«
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Mail preference service Real nappies Buying items with less packaging Donating to chanty shops
A already use B would not use C would consider using
Figure 3.13: Use of waste minimisation practices
Figure 3.14 displays the changes in household waste, municipal solid waste and recycling 
over the last seven years. The increase in household waste and MSW in the last two years 
may be due to the increase in population 20,000 (ONS 2008). The increase in recycling is 
the result of the door knocking campaigns in 2005, 2006 and 2007 together with the 
introduction of clear bag recycling to more estates (flats) (Figure 3.14).
The actual tonnage arising in the London Borough of Southwark over the seven year 
period from 2000/1 to 2006/07.
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Figure 3.14: Southwark statistics
Table 3.9 shows the actual tonnage of municipal waste with the breakdown of household 
waste and the percentage recycled arising in Southwark 2000/1 to 2006/7.
Table 3.9: Southwark Municipal waste tonnages
Household 
waste arising
Municipal 
waste arisin
Percentage
recycled
2000/1
102729
132671
3%
2001/2
97198
131983
4%
2002/3
111066
134032
7%
2003/4
109077
134714
7%
2004/5
103601
137714
10.84%
20005/6 2006/7
106947 110033
138503 138525
14.28% 18.64%
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Table 3.10 shows the different routes and methods used over three years for the disposal of 
the Municipal Solid Waste arising in Southwark.
Table 3.10: Disposal routes of MSW arising in Southwark 2003/4 -  2005/6
Destination/Route 2003/04 2004/05 2005/06
tonnes tonnes tonnes
Aveley landfill site 88527 75437 50542
Rainham landfill site 0 0 4768
South Ockenden landfill site 0 0 2241
Offham landfill site 0 0 10937
City of London Walbrook Wharf 5704 4324 4986
Other 5012 4530 4721
South East London Heat & Power 
plant
31174 38544 32321
North London Incinerator plant 178 117 99
Recycled/recovered 7787 10032 13998
Composted 1198 2964 4554
3.3.12 Conclusions
3.3.12.1 Southwark’s Waste Management Plans.
The campaigns have achieved the aims and objectives of reducing the amount of 
household waste per head of population but this has been negated by the increase in 
population. Southwark Council’s Executive approved a £660 million Public Finance 
Initiative (PFI) contract. The contract, for 25 years is with a Veolia subsidiary, VES 
Southwark Ltd and was signed in February 2008. Under Southwark’s plans, Veolia will 
provide a fully integrated waste service within Southwark including a move to commingled 
recycling collections and a new organic waste collection. The aim of the plan is to 
prioritise waste minimisation first of all, and then to maximise resource recovery including
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as many recyclables as possible. The facility will be constructed on a site in the Old Kent 
Road, which is a central area in the borough and should be operational by 2011.
The facility will have a Material Resource Facility (MRF) to process 85,000tpa of 
recyclate and a Mechanical Biological Treatment (MBT) plant to treat 87,500 tpa of 
residual waste and produce a Residual Waste Derived Fuel (RWDF). The treated residual 
waste will initially go to SELCHP in Lewisham. The plant could supply heat to Southwark.
3.3.12.2 Partnership
The partnership between Veolia and Southwark is expected to enable the borough to 
recycle 50% of the 205,000 tonnes of waste generated each year by its residents by 2021.
The plan fulfils the obligation to comply with the Mayor of London’s waste management 
Strategy, (WS2007), and Planning fo r waste, The London Plan -  Alterations (2008).
This case study demonstrates the aims and objectives of the research, in progressing best 
value in municipal waste collection, treatment and disposal.
It also follows the concept of innovation and the requirement of EU Directives to minimise 
the tonnage of biodegradable waste to landfill (199/31/EC).
3.4 Case study 2 - The London Borough of Hackney
London Borough of Hackney: Kitchen Waste Collection.
3.4.1 Introduction
Recent research has shown that households in the UK throw away 6.7 m tonnes of food 
waste every year, accounting for a third of all food bought. About 50% of this is edible 
food. Waste food accounts for about 19% of all UK household waste. In economic terms, 
a typical household throws away each week between £4.80 and £7.70 worth of food that 
could have been eaten. This is between £250 and £400 per annum.
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3.4.2 London Borough of Hackney
With a population of 217,000, Hackney (London = 7,429,200) is one of the smaller 
London Boroughs, based on most recent data (Hackney 2004). It ranks 24th out of 33 in 
terms of population in London. The population is in constant change and 47% of the 
population are of non-UK origin. There are some 97,042 households in Hackney (London 
= 3,015,997), with an average occupancy of 2.36. There is a wide mix of house types with 
many living above ground floor level in flats. On the UK Index of Multiple Deprivation, 
Hackney’s average score made it the second most deprived local authority in England, a 
challenging place to operate.
The London Borough of Hackney is a Waste Collection Authority (WCA) whose main 
task is to collect Municipal Solid Waste (MSW) and transfer it to management facilities 
under the direction of the Waste Disposal Authority (WDA) -  which in this case is the 
North London Waste Authority (NLWA).
The household waste recycling rate in 2002/2003 was only 3%. This rose to 6% in 
2003/2004 and had reached 14.9% by 2005/2006. Hackney collects a very high proportion 
of commercial waste with its household waste. Commercial waste is some 35 % of the 
MSW stream -  the mean in London is closer to 15%. The municipal waste recycling 
figure in 2005/2006 was 13.2%. The NLWA with its constituent WCAs has a household 
waste-recycling rate of 20.9% (2005/2006), so Hackney is one of the worst performing 
WCAs in the WDA.
In its recycling strategy (Hackney, 2004), the Borough recognised that its recycling rate 
was not growing fast enough to meet set targets. A key measure to reach targets was the 
development of a waste food collection. This underwent a trial first and was then rolled 
out. Since March 2007, recycling is compulsory for all residents in street level properties. 
All street level properties now have a Blue Bin collection for food waste recycling; after 
initial trials with 14 000 households. There are other receptacles to collect residuals and 
other dry recyclables. An alternative set of services is open to residents in high rise 
buildings and above ground flats.
The East London Community Recycling Partnership (ELCRP) food waste scheme was set 
up to explore the possibility of running a cost effective food waste collection service for 
recycling. It served 3,014 dwellings per week in the Borough of Hackney.
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3.4.3 Methodology
3.4.3.1 Research Objectives; (see 2.3 sections 2.2 and 2.5).
The objectives of the research were to:
• establish set out and weight performance of ELCRP’s food waste collection;
• establish levels of food waste in residual waste and thereby to estimate food waste 
generation and the food waste capture performance of the ELCRP scheme;
• consider the scope for scheme improvement to achieve higher levels of 
involvement and higher rates of food waste diversion;
• consider the costs of the scheme.
3.4.3.2 Results
Just over one tonne of food waste was collected from 401 households setting out material 
(excluding a small number rejected for contamination reasons), an average of 2.5 kg of 
food waste per set out. Set out rates in street level houses were nearly three times higher 
than in maisonettes and one and a half times greater than in flats (Table 3.11).
An average of 2.5kg of food waste was collected and result showed street level house 
collections were higher than from maisonettes or from flats (Table 3.11)
Table 3.11: Collection performance over one week from 3rd August 2006:
W e e k ly  fo o d  w a s te
H o u s in g  ty p e S ite s D w e ll in g S e t
o u ts
S e t  o u t 
ra te  %
C o lle c te d
(k g )
A v e ra g e  
p e r  s e t  o u t  
(k g )
P e r
d w e l l in g  
p a s s e d  by  
(k g )
A : L o w  in c o m e  
f la ts  o f  6  s to re y s  
o r  le s s
51 1 9 1 8 2 6 0 1 3 .5 6 6 6 9 .2 0 2 .5 7 0 .3 5
B : L o w  in c o m e  
f la ts  o f  7  s to re y s  
o r  m o re
7 4 7 2 6 4 1 3 .5 6 1 3 3 .0 9 2 .0 8 0 .2 8
C : L o w  in c o m e  
m a is o n e t te s
10 3 9 2 2 9 7 .4 0 6 9 .3 9 2 .3 9 0 .1 8
D : L o w  in c o m e  
s t r e e t  le v e l 
h o u s e s
5 2 3 2 4 8 2 0 .6 9 1 3 2 .5 5 2 .7 6 0 .5 7
T o ta l 73 3 0 1 4 401 1 3 .3 0 1 0 0 4 .2 3 2 .5 0 0 .3 3
ethodology 
r ;   t  . . 
 
   '  Uecti  
  t  
  ; 
    
 ; 
 b   
 
 I  
.  
    
 n    t I  
U t  
  
.  rd  
1  
 l   l 1    
OUIS 1  ( ) SCI OUI  
 
l!) 
( (       
O i 1
 
      .  
O
 
      .1  
11  
      . 1 
SITCCI
 
oU!I      .  .  
79 
3.4.3.3 Calculating average food waste set outs summer -autumn 2006
The set out performance recorded in the August survey week with ELCRP was compared 
with the set out records for three separate weeks, one each in June, September and October 
2006. The same dwellings were served in all four weeks. The results of this are in Table 
3.1 la and 3.11b.
Table 3.1 la: Weekly set outs and food waste estimates summer -  autumn 2006
D w e llin g s J u n e  w e e k  s e t  o u ts A u g u s t  w e e k  s e t  ou ts S e p te m b e r  w e e k  s e t  o u ts O c to b e r  w e e k  s e t  ou ts
T o ta ls  
b y  ty p e
A v.
F o o d
P e r
se t
o u t
frg *
N o %
ra te
E s t. fo o d  
w a s te  
c o l le c te d  
(k g )
N o %  ra te A c tu a l
fo o d
w a s te
c o lle c te d
(k g )
N o %
rate
E st
fo o d
w a s te
c o lle c
ted
(k g )
N o %
ra te
E s t fo o d
w a s te
c o lle c te d
(k g )
A : 1918 2 .5 7 3 1 8 16 .58 8 1 7 2 6 0 13 .56 6 6 9 2 9 7 15 4 8 7 6 3 293 15.28 7 5 3
B : 4 7 2 2 .0 8 7 0 1 4 .8 3 146 6 4 1 3 .5 6 133 6 2 13 .14 129 58 12 .29 121
C  392 2 .3 9 27 6 8 9 6 5 2 9 7 .4 0 6 9 3 2 8 .1 6 7 6 3 2 8 8 .1 6 7 6
D  2 3 2 2 .7 6 58 2 5 .0 0 160 4 8 2 0 .6 9 133 57 2 4 ,5 7 157 4 9 2 0 6 9 135
T o ta l 
1 3 0 1 4
4 3 7 1 5 .6 9 1188 401 1 3 .0 0 1004 4 4 8 1 4 8 6 1125 4 3 2 14.33 1085
An estimate of the food waste potential from hackney flats is shown in table 3.17
The performance recorded in the August survey week with ELCRP was compared with 
weeks in June, September and October 2006 (Table 3.1 la).
The same dwellings were used in both surveys in Table 3.1 la, the average of results are 
shown in Table 3.1 lb.
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Table 3.1 lb: Average weekly collection performance from summer to autumn 2006
Average weekly food waste
I H o u s in g  ty p e S ite s D w e llin g s S e t-o u ts S e t-o u t  ra te
%
E s tim a te d  p e r  
s e t -o u t  (k g )
E s tim a te d  
c o l le c te d  (k g )
E s tim a te d  p e r  
d w e ll in g  p a sse d  
b y  (k g )
1 A : L o w  in c o m e  
fla ts  o f  6  s to re y s  
o r  le ss
51 1918 2 9 2 .0 0 1 5 .2 2 2 .5 7 7 5 0 .4 4 0 .3 9
1 B : L o w  in c o m e  
fla ts  7  o r  m o re  
s to re y s
7 4 7 2 6 3 .5 0 13 .45 2 .0 8 1 3 2 .0 8 0 .2 8
C : L o w  in c o m e  
m a is o n e tte s
10 3 9 2 3 0 .0 0 7 .6 5 2 .3 9 7 1 .7 0 0 .1 8
D : L o w  in c o m e  
s tre e t  le v e l  h o u se s
5 2 3 2 5 3 .0 0 2 2 .8 4 2 .7 6 1 4 6 .2 8 0 .6 3
F o u r  w e e k s  
a v e ra g e  to ta l
7 3 3 0 1 4 4 3 8 .5 0 1 4 .55 2 .5 1 1 1 0 0 .5 0 0 .3 7
3.4.3.4 Impact of residual waste collection systems
Dwelling type is not the only predictor of participation in food waste recycling. A further 
examination of set out data reveals a correlation between set out rates and residual waste 
collection arrangements. Details are shown in Table 3.12.
The impact of the food waste collection system is affected by both set out rates and 
collection arrangements are shown.
Table 3.12 Residual waste arrangements and food waste recycling set outs
R e fu s e  a r r a n g e m e n ts
B lo c k s /s tr e e ts
s e rv e d
H o u s e h o ld s  
p a s s e d  by
A v e ra g e  
w e e k ly  se t 
o u ts
A v e ra g e  se t 
o u t  r a te  %
K e rb s id e 8 2 6 5 6 2 .7 5 2 3 .6 8
G ro u n d  le v e l in d iv id u a l  b in  in 
c o m p o u n d
8 2 1 4 4 9 .0 0 2 2 .9 0
R h o d e s  e s ta te  b la c k  b a g s  in  
in d iv id u a l  b in
13 2 8 0 5 4 .7 5 1 9 .55
G ro u n d  le v e l b r in g  to  b u lk  c o n ta in e r 9 3 0 6 3 8 .5 0 1 2 .5 8
R e fu s e  c h u te 33 1697 2 0 4 .2 5 1 2 .0 4
K e rb s id e , c h u te s  a n d  b u lk  b in s 2 2 5 2 2 9 .2 5 11.61
7 3 3 0 1 4 4 3 8 .5 0 1 4 .55
3.4.3.5 Modelling overall food waste generation
The next stage of the research was to estimate how much targeted food waste is generated 
by the 3, 014 households served by the scheme in an attempt to estimate the food waste 
capture performance of the scheme. The estimate of food waste generated from different 
types of households by ELCRP in 2006 was modelled; the result is shown in Table 3.13.
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Table 3.13: Estimated food-waste generation and capture for 3014 households served by 
ELCRP Summer-Autumn 2006
Average weekly food waste
H o u s in g  ty p e S ite s D w e llin g s P e r  d w e llin g
(k g )
G e n e ra te d
( to n n e s )
C o lle c te d  fo r 
re c y c lin g
C a p tu re  ra te
%
A: Low income flats 
of 6 storeys or less
51 1918 4.03 7.73 750.44 9.71
B: Low income flats 
of 7 storeys or more
7 472 1.80 0.85 132.08 15.55
C: Low income 
maisonettes
10 392 5.16 2.02 71.70 3.54
D: Low income 
street level houses
5 232 4.87 1.13 146.28 12.95
Four weeks average 
total
73 3014 3.89 11.73 1100.50 9.38
3.4.3.6 Performance over time
For seven weeks in early 2004, ELCRP maintained detailed weight and set out records for 
640 households at a local housing estate (Nightingale estate). This was among the first to 
be served by the weekly door-to-door food waste collection. These records of performance 
(2004) of the scheme have been compared with weekly average performance calculations 
for the same dwellings for summer -  autumn 2006 (Table 3.14).
Performance over time was compared with data recorded by ELCPR in 2004 and 
Summer/Autumn 2006 (Table 3.14).
Table 3.14: Comparative average weekly performance Nightingale early 2004 compared 
with Summer -  Autumn 2006
P e r i o d  a n d  
p a s s  b y s
S e t  o u t  
N o
S e t  o u t  
R a t e
%
C o l l e c t e  
d  f o r  
r e c y c l i n  
g  ( k g )
R e c y c l i n g  
p e r  s e t  o u t  
( k g )
R e c y c l i n g
p e r
d w e l l i n g  
p a s s e d  b y  
( k g )
T o t a l
g e n e r a t e d
( k g )
C a p t u r e
r a t e
%
7  w e e k s  
F e b r u a r y  -  
M a r c h  2 0 0 4
6 4 0 1 2 8 1 9 ,9 3 3 4 7 .7 9 2 .7 3 0 .5 4 2 3 9 2 1 4 .5 4
4  w e e k s  
s u m m e r  -  
a u t u m n  2 0 0 6
6 4 0 9 2 .5 1 4 .4 5 2 2 9 .6 4 2 .4 8 0 .3 6 2 3 9 2 9 .6 0
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3.4.3.7 Comparisons with other food waste schemes
Recent guidance by Waste and Resources Action Programme (WRAP) on establishing 
food waste collection schemes (WRAP 2006b) includes a summary of local authority or 
project supplied (i.e. not independently audited) performance data. Comparisons in kg of 
food waste captured per household are presented in Table 3.15.
Table 3.15: Average capture of food waste per household passed by per week
Food waste scheme Recycling per dwelling passed by (kg)
Isle of Wight 0.29
ELCRP August 2006 actual 0.33
London Borough of Brent 0.36
ELCRP summer -  autumn 2006 estimate 0.37
London Borough of Hounslow 0.40
London Borough of Ealing trial 2 0.43
London Borough of Ealing trial 1 0.45
ELCRP Nightingale early 2004 actual 0.54
LB Hackney ECT Kerbside food waste 
collection
0.69
ELCRP sites 20% plus set out estimates 0.74
London Borough of Ealing rolling out 0.95
London Borough of Richmond-Upon-Thames 1.00
3.4.3.8 Achieving greater food waste diversion performance
The London borough of Hackney has set ELCRP a task of collecting 233 tonnes of food 
waste per annum, an average of 4.48 tonnes per week. We have estimated that the 3,014 
dwellings currently served by ELCRP generate an average of 3.89 kg of food waste per 
dwelling per week and that the average weight of food waste set out by those who take part 
is currently 2.51 kg. Using these values, Table 3.16 below contains model performance 
changes that would allow the ELCRP scheme to meet the Hackney food waste target.
Model performance changes that are estimated will achieve greater food waste diversion 
shown in table 3.16.
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Table 3.16: Changes that would allow the ELCRP scheme to meet Hackney food waste
D w e l l in g s
s e r v e d
A v e r a g e  
w e e k ly  
s e t  o u t s
S e t  
o u t  
r a t e  %
A v e r a g e  
k g  p e r  se t 
o u t
A v e r a g e  
k g  p e r  
p a s s  b y
T o ta l  fo o d  
w a s te  
c o l le c te d  
p e r  w e e k  
( to n n e s )
T o ta l  fo o d  
w a s te  
g e n e r a te d  
p e r  w e e k  
( to n n e s )
C a p tu r  
e  r a te
%
C u r r e n t
w e e k ly
p o s i t io n
3 0 1 4 4 3 8 .5 0 1 4 .5 5 2 .5 1 0 .3 7 1 .1 0 1 1 .7 3 9 .3 8
D w e l l in g s  
r e q u i r e d  @  
c u r r e n t  
a v e r a g e  s e t  
o u t  w e ig h t
1 2 2 6 9 1 7 8 5 1 4 .5 5 2 .5 1 0 .3 7 4 .4 8 4 7 .7 3 9 .3 8
S e t  o u ts  
r e q u i r e d  @  
3  k g
a v e r a g e  s e t  
o u t  w e ig h t
1 0 2 6 8 1 4 9 4 1 4 .5 5 3 .0 0 0 .4 4 4 .4 8 3 9 .9 4 1 1 .2 2
3.4.3.9 Food waste performance potential
This finding, presented in Table 3.17, considers how much food waste could be captured if 
collection performance at the levels recorded by some of the schemes was achieved from 
all 45,000 ‘flats’ in Hackney. At an average of 3.89 kg per household per week, 45,000 
flats would produce an estimated 175 tonnes of food waste per week or 9,102 tonnes per 
annum (Table 3.17)
Table 3.17: Food waste potential from Hackney flats
Performance at the 
level of
Kg/household/
passed
by/week
Product of 
passing by 
45000 
flats/week
Product of 
passing by 
45000 flats/ 
year
Estimated 
capture rate @ 
3.89kg/week
ELCRP august 2006 0.33 14.85 t 772 t 8.48%
ELCRP summer -  
autumn 2006
0.37 16.65 t 866 t 9.51%
ELCRP Nightingale 
early 2004
0.54 24.30 t 1264 t 13.88%
LB Hackney Kerbside 
food waste collection
0.69 31.05 t 1615 t 17.74%
ELCRP sites 20% plus 
set out
0.74 33.30 t 1732 t 19.02%
LB Richmond-Upon- 
Thames
1.00 45.00 t 2340 t 25.71%
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3.4.3.10 Costs
Combining recurrent revenue costs (salaries, office costs, transport, replacement bins, 
liners etc) with depreciation of plant, the annual operating cost of the ELCRP scheme is 
£ 110,000.
The ELCRP scheme is collecting an average of 1100.50 kg per week; the cost per tonne of 
food waste collected is £1,922.
Staff costs are nearly £78,000 or 71% of the budget with over £34,000 in management 
costs and nearly £44,000 in collection operative costs applied to the scheme.
3.5 Case study 3 - The London Borough of Enfield
Door stepping Campaign to Promote Recycling in the London Borough of Enfield (see 2.2 
section 2).
3.5.1 Demographics
Enfield is London’s Northern-most Borough, one of the largest in area. 12 miles from 
Central London, it has a population of 280.500 (ONS 2007). Enfield has a large 
population of 0 to 14 year olds and a higher proportion of older people in comparison with 
other London boroughs. A comparison of high and low samples of age groups with the 
London average shows Enfield 3% above average in combined group A (0 to 19 years) and 
C (65 to 80+ years) shown in Table 3.18.
f—
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The Enfield Borough Council municipal solid waste (MSW) collection and recycling 
statistics for the year 2005/06 (Table 3.19).
Table 3.19: Borough waste management statistics, 2007
Household waste collected 2005/06 87,416 tonnes
Municipal solid waste collected 2005/06 147,880 tonnes
Residual household waste per head 312kg
Dry recycled 24461.55 tonnes
[ Best Value Performance Indicators (BVPI) 82 2006-07 |
Percentage dry recycled 19,36%
Percentage composted 10.28%
Total percentage recycling rate 29.64%
3.5.2 Methodology
3.5.2.1 The Enfield Borough Council’s door stepping campaign to promote recycling
3.5.2.2 Aims of the campaign
To enable the Local Authority to comply with legislation.
To attain top quartile status for best value performance (BVP) in line with DEFRA 
guidance (2006) and the waste strategy.
3.5.3 Objectives
3.5.3.1 The objectives were: see (2.3 sections 1.2 and 3)
1. To raise awareness of kerbside collection and the materials that are suitable.
2 Phase 2, to include flats in the scheme and supply bags for their recyclable
3 To avoid incurring financial penalty under the landfill allowance scheme (LAS)
4 Minimise waste
3.5.3.2 Timetable of events
Phase 1 was carried out in July 2007; Phase 2 was carried out in October 2007 and the final 
report was produced in January 2008.
Phase 1 Planning -  project programme, logistics, liaison with Enfield Council
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Door stepping survey, awareness raising, information collecting, targets
Number of households, box delivery
Data processing, checking and collating data reporting,
Interim report to Enfield Council
Phase 1 targeted three rounds, approximately 33,300 properties speaking to a minimum of 
10,989 residents (33%).
Phase 2 Planning additional premises i.e. flats
Targeting households not spoken to in phase 1 
Door stepping flats, delivering bags and boxes 
Data processing, checking and cleaning 
Final report to Enfield Council
Phase 2 targeted a further three rounds, to achieve a contact rate of 16,500 residents (50%).
3.5.3.3 Door stepping Activities included:
Communication, engage and enthuse residents with the Council’s recycling scheme, to 
deliver information on the wider aspects of good waste management.
Identify and record the basis for any satisfaction or dissatisfaction or suggestions about the 
service.
Organise ‘road show’ events to further ‘raise awareness.
Deliver Black boxes for dry recyclables and Green boxes for compostable waste.
3.5.3.4 The key objective
To raise awareness of recycling and encourage participation, especially among the high 
level of Black and Asian Minority Ethnic (BAME) communities. (In order to communicate 
effectively with these communities, multi-lingual members of the door stepping teams 
distributed multi-language leaflets) (Table 3.26).
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3.5.4 Results
The tasks and outputs were delivered against a tight timetable for both phases of this 
assignment. These are shown in (Table 3.20a).
Table 3.20a: Timetable of the two phases
Stage Date Actions
Phase 1 
Planning
May -  June 2007 Confirmation of approach and project programme 
Planning and set-up of logistics (recruitment, route 
planning, etc.)
Liaison with Enfield Council
Phase 1 -  
Door 
stepping 
survey and 
box
delivery
26U1 June -30th 
July 2007
Awareness raising and information collecting
Target approximately 33.100 households throughout rounds
1.7 &9
Box delivery to residents requesting additional capacity or 
new boxes
Phase 1 
Date
processing
3", Ju ly -Is'. 
August -  2007
Collation and input of collected data 
Data cleaning and quality assurance checking
Phase 1 
Reporting
3rd. August - 
2007
Provision of interim report to Enfield Council
Phase 2 
Planning
20th. September -  
4th October 2007
Discussion of phase 1 with Enfield Council 
Decision on direction and focus for phase two campaign 
Planning and set-up of logistics (recruitment, route 
planning, etc.)
Phase 2
Door
stepping
4* October -  23rd. 
October
Awareness raising and information collection.
Targeting of households that had not been spoken to in
Phase 1.
Door stepping of flats recently placed on the scheme and 
distribution of recycling receptacles.
Phase 2 
Box
Delivery
7th. November 21s1 
November
Box delivery to residents requesting additional capacity or 
new boxes
The tasks and outputs were delivered for rounds 1, 2, 3 flats against a timetable for both 
phases of the assignment (Table 3.20b).
Table 3.20b: Outputs for the three rounds
Round 1 
Round 2 
Round 3
Flats totals
Totals
Delivered
794
862
608
2,264
19,700
Non-delivered
876
94
976
2,776
14,780
Total
,670
1786
,584
5,040
34,480
Percentage
47.54
4.26
38.38
44.92
57.13
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In phase 1, when orders were taken for boxes the reason for the request was recorded and 
2,707 were delivered. The most common is black (44%), 37% of these were for residents 
who wanted extra dry recycling capacity. These are shown in Table 3.21.
Table 3.21: Reasons for orders of Green and Black boxes across all rounds.
R easo n s  fo r  o rd e rs  a c ro ss  a ll ro u n d s
G reen  B o x
B ro k en S to len o rd e re d  not 
d e liv e red
R eq . ad d itio n a l 
c ap a c ity
R e s id e n t has 
n e v e r  h a d  a  box
R o u n d  1 75 62 5 65 264
R o u n d  7 4 8 48 0 75 177
R o u n d  9 36 62 2 6 6 217
Total 159 1 172 7 2 0 6 6 5 8
B la c k  B o x
B ro k en S to len o rd e re d  not 
d e liv e red
R eq . a d d itio n  
c a p a c ity
R e s id e n t h as  
n e v e r  h ad  a  box
R o u n d  1 37 61 5 142 3 0 0
R o u n d  7 4 9 4 2 0 191 173
R o u n d  9 3 2 6 2 1 217 193
T o ta l 118 165 6 5 5 0 6 6 6
In phase 2 an additional 5,169 residents were spoken to and 1,510 residents in flats were 
visited. In total 34,480 properties were visited and 19,052 (57.13%) residents were 
directly spoken to. These results are broken down as shown in Table 3.22.
Table 3.22: Residents visited and % hit rate by round.
| T o ta l In  | T o ta l O u t | T o ta l v is ite d %  H it R a te
R o u n d  1
M o n d a y 9 5 6 5 4 2 1498 6 8 .3 2
T u e sd a y 1057 6 6 0 1717 6 1 .5 6
W e d n e sd a y 1009 555 1564 64 .51
T h u rsd a y 1103 850 1953 5 6 .4 8
F rid a y 1162 800 1962 5 9 .2 3
R o u n d  7
M o n d a y 9 9 2 8 1 6 1808 5 4 .8 7
T u e sd a y 988 818 1806 54 .71
W e d n e sd a y 1178 5 1 2 1690 6 9 .7 0
T h u rsd a y 977 775 1752 5 5 .7 6
F rid a y 1160 801 1761 5 9 .1 5
R o u n d  9
1254 804 2 0 5 8 6 0 .9 3
T u e sd a y 1281 738 2 0 1 9 6 3 .4 5
W e d n e sd a y 1194 812 2 0 0 6 5 9 .5 2
T h u rsd a y 1164 935 2 0 9 9 5 5 .4 5
F rid ay 1317 733 2 0 5 0 6 4 .2 4
N a rro w  A cc ess  S tre e ts  in  R o u n d s  1.7 &  9
M o n d a y 275 4 2 2 697 3 9 .4 5
T u e sd a y 183 2 3 6 4 1 9 4 3 .6 8
W e d n e sd a y 34 5 0 84 4 0 . 48
T h u rsd a y 41 47 88 4 6 .5 9
F rid a y 111 98 209 53 .11
S tre e t b a se d  to ta ls 17 ,436 12,004 2 9 ,4 4 0 5 9 .2 3
F la ts
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In Phase 1, 6,860 boxes were ordered and in phase 2, 2797 boxes were ordered. In all 
5,557 black boxes and 4,010 green boxes were ordered, a total of 9,567 equating to 
sufficient for 50% of the people spoken to. Summary of doorstep data for phase 1 is 
shown in Table 3.23.
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T bi 3 23 S a e . ummarvo f doorstep data m obase l 
Phase One 
Green Boxes Black Boxes Total Boxes Ordered 
Round I 
Monday 168 227 395 
Tuesday 244 280 524 
Wednesday 246 273 519 
Thursday 236 300 536 
FridaY 217 304 521 
Round 7 
Monday 117 21 I 328 
Tuesdav 148 234 382 
Wednesday 212 299 511 
Thursdav 189 247 388 
Fridav 174 275 450 
Round 9 
Mondav 124 210 334 
Tuesday 144 206 350 
Wednesday 145 252 397 
Thursday 138 250 388 
FridaY 179 271 450 
Narrow Access Streets in 1,7 & 9 
Monday 49 87 138 
Tuesdav 28 44 72 
Wednesday 7 15 22 
Thursday 14 19 33 
Friday 29 48 77 
Totals 2,808 4.052 6,860 
 
In Phase 2, 2,707 boxes were requested within Round One. A summary of the data 
collected on the doorstep is shown in Table 3.24.
Summary data collected on the doorstep and the box order by requests for Round Area 
during Phase 2 of the campaign.
Table 3.24: Summary of additional boxes ordered for phase 1 during phase 2.
1 Phase 2
Green Boxes Black Boxes Total Boxes 
Ordered
| Round 1
Monday 63 79 142
Tuesday 120 143 263
| Wednesday 82 106 188
Thursday 120 124 244
1 Friday 87 93 180
Round 7
Monday 82 123 205
Tuesday 76 85 161
1 Wednesday 65 110 175
| Thursday 65 85 150
| Friday 95 102 197
1 Round 9
| Monday 63 92 155
Tuesday 60 71 131
Wednesday 93 134 227
Thursday 60 69 129
Friday 71 89 160
| Totals 1,202 1,505 2,707
Following discussions with Enfield Council, the reasons given by residents for requests for 
boxes were identified. Only 6% of those residents spoken to made comments. The results 
are shown in Table 3.25.
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Summary of residents across all rounds their reasons for requesting boxes was identified 
table 3.25.
Table 3.25: Result of reasons given by residents for boxes
Comments Frequency Percentage
Bin too small 41 4
Would prefer wheeled bin 53 5
Crew are messy 119 10
Boxes or bins are not returned to where they are left 8 1
Boxes are not emptied properly 22 2
Grass collected but bags left 13 1
Boxes are mishandled 76 7
Missed collections 179 15
Good service 628 53
Collection of more plastic items 22 2
1,161 100
The necessity for multi-lingual members of the team is demonstrated in table 3.26 and was 
most noticeable among the older members of the ethnic community.
Enfield has a large population of Black, Asian and Minorities Ethnic (BAME); this 
necessitated bi-lingual members in the doorstepping team. Number and percentage of non- 
English speaking residents (Table 3.26), multi-lingual pamphlets were issued.
Number and percentage of residents identified as speaking a foreign language (Table 3.26).
Table 3.26: Multi-lingual pamphlets were issued
L an g u ag e T o ta ls P e rc e n ta g e
G reek 30 10
P o lish 4 0 13
T u rk ish 177 56
B en g a li 12 4
Ita lia n 5 2
A lb a n ia n 4 1
R o m a n ia n 6 2
S o m ali 22 7
O th e rs 17 5
T o ta l 313 100
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3.5.5 Headline figures from the door stepping campaign.
The Doorstepping Campaign to Promote Recycling supported by Hyder and the researcher 
was to increase awareness and encourage residents to participate in the Enfield recycling 
scheme.
Headline figures from the scheme:
• 34,480 premises visited.
• 19,056 residents spoken to on the doorstep, an overall hit rate of 67.13%
• 9,567 new boxes ordered by residents.
• 5,557 Black boxes ordered and 4010 Green boxes ordered as shown in Table 3.24.
3.6 Case study 4 - The London Borough of Brent
London Borough of Brent: Awareness Campaign
3.6.1 Introduction
Brent has a population of 270,391 in 102,625 households occupying an area of 44.2 km2.
It is an inner London Borough, a Waste Collection Authority (WCA) and a partner in the 
West London Waste Authority (WLWA).
Residual waste is delivered for disposal by the WLWA to Ruislip and Hendon Rail transfer 
stations (RTS) where it is transfer loaded for transport to Calvert Landfill Site in 
Buckinghamshire and Stewartby Landfill Site in Bedfordshire. Some small quantities of 
residual waste are disposed at the South East London Combined Heat and Power plant 
(SELCHP) in Lewisham. The municipal waste statistics for the London Borough of Brent 
are shown in Table 3.27.
Table 3.27: Waste data for the London Borough of Brent
H o u se h o ld  re s id u a l w aste 8 7 ,1 5 4  to n n es
H o u se h o ld  w a s te  p e r  h ead  o f  p o p u la tio n 3 2 3 k g
C h a n g e  o v e r  y ea r o f  h o u se h o ld  w as te  c o lle c te d -0 .2 0 %
D ry  re c y c lin g  p e rc e n ta g e 11 .25%
G re e n  c o m p o s tin g  p e rc en ta g e 10 .27%
R e c y c lin g  an d  c o m p o s tin g  p e rc e n ta g e 2 1 .5 2 %
R e sid u a l w as te  to  la n d fill/R D F  p e rc e n ta g e 7 8 ,4 8 %
K e rb s id e  c o lle c tio n  re c y c la te  p e rc e n ta g e  o f  h o u se h o ld s 9 1 .5 %
M u n ic ip a l so lid  w as te  /n o n  h o u seh o ld 1 8 ,2 1 6  to n n e s
T o ta l m u n ic ip a l so lid  w aste 1 0 2 ,3 7 0  to n n es
M S W  +  h o u se h o ld  w aste  per h ead  o f  p o p u la tio n 4 1 1 k g
C o s t p e r  to n n e  w as te  co lle c tio n £ 8 1 .4 9
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3.6.2 Background
The project ‘A waste Attitude Programme’, 2007, was carried out by Brent Council in 
partnership with Business Eco Network, funded by London Waste Action through the 
London Waste Recycling Fund (LWRF). In 2004 Brent had a recycling figure of 8.5% and 
a target of 20% by 2008; the 2004 survey collection round covered 37 streets containing 
2002 properties. This included 10 blocks of flats/housing estates comprising 403 
properties. Overall participation was 32% initially and saw an increase to 35.77% 
following “door knocking” (Oct.2005). The lowest participation rates ranged from 0% - 
6% among flats. These were identified and banks of 5 x 1100 1. containers have been 
installed wherever possible.
3.6.2.1 The review followed in 2007
A Review Board examined the changes made to the refuse and recycling collection in the 
period since the publication of the strategy in 2004 and door knocking in 2005. The 
decision was made to commission a further study to raise awareness and improve the 
participation rate and residents attitude to recycling in 2007.
To acquaint the Review Board of the current situation, three areas were selected for 
monitoring of the kerbside recycling system over a period of three weeks in October 2007 
(see tables 3.28, 3.29, 3.30 and 3.31).
3.6.3 Aims
The aims of the waste attitude and awareness programme were to:
• Evaluate the result of the 2004, education project; the 2005 door knocking campaign; 
the 2006 ‘cut contamination’ campaign and the Ethnic Minority campaign in 2006.
• Improve understanding of waste issues among a percentage of householders in Brent.
• Change the attitude of non-recyclers in the Borough.
• Increase reuse and recycling rates within the borough and the region.
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3.6.4 Methodology
1. Ascertain the percentage of residents using the recycling system
2. Increase the number of participants
3. Inform the residents of the services available for recycling
4. Form focus groups and enlist recycling champions
3.6.5 Results
Participation rate for doors knocked in the designated project areas (see Table 3.28).
Table 3.28: Percentage rate of the door-knocking
Road P/rate 1 P/rate 2 Increase/decrease
Ash Grove 41.67% 58.33% 16.67%
Chestnut Avenue 40.00% 40.00% 0.00%
Chestnut Court 32.00% 48.00% 16.00%
Chestnut Grove 40.54% 48.65% 8.11%
Elton Avenue 40.91% 45.45% 4.55%
Harrow Road 13.25% 15.66% 2.41%
Maybank Avenue 39.81% 45.97% 6.16%
Priory Close 37.50% 50.00% 12.50%
Priory Park Road 38.46% 46.15% 7.69%
The Croft 40.00% 34.55% -5.45%
The Dell 35.29% 48.18% 5.88%
The opportunity to re-box and re-issue boxes to new participants is shown in (Table 3.29)
Table 3.29: Participation rates during the monitoring -  Streets re-boxed
Road % Participation rate % Participation rate
2
% Increase
Elms Court 22.00 55.00 35.00
Elms Gardens 29.73 43.24 13.51
Lothian Close 0.00 42.86 42.86
Perkin Close 26.09 56.52 30.43
Sudbury Crescent 33.33 38.79 5.56
Sudbury Croft 27.27 28.79 1.52
Windmore Close 0.00 15.15 15.15
Average increase 20.58
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Table 3.30 illustrates the increase in new participants in the Harrow Road area
Table 3.30: New boxes issued as a result of door knocking
Harrow Road 8 boxes Maybank Avenue 5 boxes
Chestnut Close 2 boxes The Croft 2 boxes
Priory Park Road 3 boxes Elton Avenue 1 box
Priory Close 6 boxes
The report produced to acquaint the Review Board of the result of the campaign (Table 
3.31).
Table 3.31: Post Review Board monitoring (2007)
Number of 
Households
Area Collection
day
Boxes
collected
Average per 
household
kg
Participation
rate
1523 A Monday 676 0.12 44.39
1043 B Wednesday 542 0.28 52.42
1053 C Thursday 726 0.30 50.59
Total 3,619 Dec 2007 1,944 0.23 Av. 51.33
The decision to encourage focus groups and recycling champions was instigated at a 
number of venues across the borough (Table 3.32).
Table 3.32: Focus groups meeting locations
Location Address for meeting
Brent House 
Brent Town Hall 
Vale Farm Sports Centre 
Kingsbury High School 
College of North West London
Wembley 
Wembley 
North Wembley 
Kingsbury 
Willesden
The recycling rate achieved in 2006/07 was 21.52% (statutory target 2008 20%).
3.6.6 Recent development
Any resident deliberately refusing to use the recycling service i.e. the blue box will receive 
a warning, which will be followed by a formal notice if the offence continues. The last 
resort will be a summons to a Magistrate’s court where, on summary conviction, a fine up 
to £1,000 may be imposed. The reason given for the decision was that to do nothing would
96
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increase costs for waste management by £700,000 per year, a 13% increase to more than 
£7 million pounds.
In furtherance of the aim of the survey to maximise Best Value, the Council is co-operating 
with a fuel evaluation. Brent contractor, Veolia Environmental Services is experimenting 
with the use of Liquid Methane Fuel (LMF) as a substitute for Diesel to operate a waste 
collection vehicle. The trials are a joint operation between Iveco/Gasrec and Veolia 
utilising the decomposition of biomass to produce Compressed Bio-Methane (CBM). One 
tonne of CBM is equal to 1,200 litres of diesel and could supply fuel to power one Heavy 
Goods Vehicle (HGV) for one week, producing 70% less carbon dioxide.
3.7 Case Study 5 - The London Borough of Richmond upon Thames
London Borough of Richmond upon Thames - Commercial Waste Survey 2006
3.7.1 Demographics
The London Borough of Richmond upon Thames (LBoRuT) is situated in Southwest 
London, covers an area of 5,095 hectares and is the only London Borough spanning both 
sides of the River Thames with a river frontage of 21.5 miles. The Borough has a 
population of 182,000 with approximately 76,000 homes, the average size household is 2.4 
people and over 30% of households are single occupant. Census data estimates the lowest 
percentage of young and the highest percentage of over 85 years old residents compared 
with the rest of London Boroughs. Non-white ethnic minorities account for 9% of the 
population (ONS 2004).
3.7.2 Waste management arrangements
Information on Waste Management statistics for the London Borough of Richmond upon 
Thames 2005/06 is found in table 3.33.
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Household waste arising 54,651
Household waste per head 432kg
Cost per household £67.73
Tonnage recycled per household _______________ 293kg _____________
Commercial waste collected a/c1 10,896 tonnes
Commercial waste delivered at RRC a/c 12,954 tonnes
Total commercial waste a/c 23,850 tonnes
Total municipal solid waste 78,407 tonnes
Total recycled 24,461 tonnes
Percentage recycled 29.56%
a/c1 = account customers
3.7.3 Background
There is one Reuse and Recycling Centre in the Borough (RRC) at Townmead Road. The 
centre accepts commercial waste and is the source of the main income from commercial 
waste.
Richmond is a partner in the West London Waste Authority (WLWA) which is responsible 
for the treatment of Municipal Solid Waste (MSW) arising in the Borough’s area.
Residual waste is containerised in ISO (8x8x20ft) containers at Transport Avenue, 
Brentford and transported to landfill at Appleford Landfill Site in Oxfordshire by rail.
3.7.4 Methodology:
3.7.4.1 Survey by Questionnaire
3.7.4.2 Aims of the survey (see 2.2 and 2.3 sections 1 and 5)
To ensure Best Value (BV) by economically utilising labour and transport with 
methods compatible with quality and of high standard.
To achieve London Borough of Richmond Waste Strategy targets.
3.7.4.3 Objectives of the survey
To find the best practicable environmental option (BPEO) for the collection, treatment and 
disposal of commercial solid waste to comply with WS 2007.
To critically evaluate the data to determine the extent of the adoption of best practice in the 
light of recently developed (2007) DEFRA guidance from the waste implementation
98
Table 3.33: Waste manaaemenl statistics - 2005/06 
2  
o  2 
o   
l! v n  2
le' ,  
le ,  
le .  
o   
v   
l! v   
le'   
 
  l  .  
 l  e   
. 
n      i l
  l   '  . 
f   ue, 
     . 
: 
t r  
.    la S  
•  r t  
. 
•   i . 
 
m l t . t  
l . 
 U  tior  ti    
t  
 
programme (WIP) and in particular the Waste and Resources Research Advisory Group 
(WRRAG).
3.7.4.4 Commercial Waste
The survey was done to raise awareness of the proposed new service, to indicate which 
type of service traders may opt for and the reasons why some did not use the service; there 
were 112 responses. The questions posed in the questionnaire and the responses are shown 
in the following tables.
3.7.5 Results
90.2% of those who returned the survey had used the Borough’s commercial waste 
collection service. The result of the questionnaire is being used to formulate a commercial 
waste service that would be acceptable to the majority of the commercial waste producers 
in the Borough and will help to meet the recycling targets.
Question 1 - Who currently collects the commercial waste from your premises?
Information on the collecting organisation, who are private companies or charities and 
including Richmond Council, is found in Table 3.34.
Table 3.34: Replies to the questionnaire from organisations collecting commercial waste in 
the Borough of Richmond.
The London Borough 63
QWS 31
BIFF A 9
Other 6
PHS 3
Total 112
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Question 2 - How long have you used your current provider?
Information from the survey of the current, commercial waste collection service in the 
borough (Table 3.35).
Table 3.35: Length of time the respondent had been using the London Borough 
commercial waste service
One year or less 0
1 -  3 years 5
Over 3 years 88
Question 3 - customers who used a different service provider?
Information on different service providers is found in Table 3.36. 
Table 3.36: Length of time respondent had used other service
O n e  y e a r  o r  less 4 6
1 -  3 y ea rs 1
O v e r 3 y ea rs 3
Question 4 - Information on the reason why commercial waste producers who stopped 
using the Council’s service did so is shown in the answer to question 4.
Question 4 If you used the council’s service and have changed to a new supplier in the
last year, please give your reason?
Answer: 50 out of 52 who replied stated that it was due to the cost and large increase
since April 2004.
Question 5 - how would you rate your waste being collected on the agreed day each week?
Replies to the question ‘how would you rate your waste being collected on the agreed day' 
is shown in Table 3.37.
Table 3.37: Replies to the question of a regulated collection time
Excellent 18.82%
Very Good 31.68%
Good 38.61%
Poor 7.92%
Very Poor 2.97%
100%
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Question 6 - How would you rate your waste being collected on the agreed day each 
week?
Information on how the user would rate the method of communication of any changes to 
the users’ collection day is shown in Table 3.38.
Table 3.38: Replies to the question on the method of communication of changes to the 
agreed day of collection__________________________________________________
Excellent 2.3%
Very Good 34.48%
Good 24.14%
Poor 25.29%
Very Poor 13.79%
Total 100%
Question 7 - how satisfied are you that containers are fully emptied and left without 
spillage?
Information on how satisfied the customer is that containers are fully emptied and left 
without spillage is shown in Table 3.39.
Table 3.39: Satisfaction rating of the bin emptying activity
Excellent 13.86%
Very Good 27.72%
Good 42.57%
Poor 25.29%
Very Poor 13.79%
Total 100%
Question 8 - how satisfied are you with the commercial waste collection service?
Information on user satisfaction with the commercial waste collection service is found in 
Table 3.40.
Table 3.40: Satisfaction rating of the commercial waste collection service
Excellent 11.88%
Very Good 24.75%
Good 46.53%
Poor 9.90%
Very Poor 6.93%
Total 100%
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Question 9 - how would you rate the commercial waste collection service for value for
money?
Information on ‘how would you rate the commercial waste collection service for value for
money’ is shown in Table 3.41.
Table 3.41: Replies to the question ‘is the service value for money’.
Excellent 1%
Very Good 4.95%
Good 26,73%
Poor 38.61%
Very Poor 28.71%
Total 100%
Question 10 - how would you rate how easy it is to understand our invoices and payment
methods?
Information on ‘how would you rate how easy to understand our invoices and payment 
methods is shown in table 3.42.
Excellent 6.93%
Very Good 22.77%
Good 54.46%
Poor 15.84%
Very Poor 0%
Total 100%
Question 11 - if you have used our web site how would you rate it?
Replies to whether the responder had used the Council’s web site, how would he/she rate it
is shown in table 3.43.
Table 3.43: Replies to how users of the Council website rate it
Excellent 3.85%
Very Good 30.77%
Good 53’85%
Poor 11.545
Very Poor 0%
Total 100%
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Question 12 - Which type of waste do you generally produce?
Information on the type of waste generally produced is shown in table 3.44. 112 responded
( 100%)
Table 3.44: Type of waste generally produced by the participants
Glass 16.96%
Cardboard and boxes 82.14%
Paper 75.89%
Plastics 20.54%
Green Waste 8.93%
Question 13 - Do you currently recycle any of your waste?
Information on recipient currently recycling or not is shown in table 3.45.
Table 3.45: Answers to the question on recyclingA  A  v .  w y  •  •  w y  •   A A A V y  *  *  V  A C /  V 4  V *  V C / » A  W  A A  V /  A A  •  w  I
Yes 51.96%
No 48.04%
Question 14 - If the Council provided a recycling collection, would you consider using it?
Information on whether an alternative price structure of 50% cheaper or one slightly less 
expensive than the current waste collection around 5% cheaper would influence user 
consideration is shown in (Table 3.46).
Table 3.46: Shows how a price change may affect participation
a) If it was 50% cheaper than the current 
waste charges but you had to separate all 
recyclable items (including different 
coloured glass)?
67.11%
b) If it was slightly less expensive than 
your current waste collection around 5% 
cheaper and you could put mixed 
recyclable items together
32.89%
3.7.6 Revenue and Rates
The greater portion of the 2006 commercial waste revenue (£992,021) is derived from the 
throughput of the Resource and Recovery Centre at Townmead Road, Kew (Table 3.47).
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Table 3.47: Income from commercial waste acceptance at the RRC at Townmead Road
Commercial waste type Revenue (£)
Commercial waste general 773,838.65
Commercial waste -  biodegradable 120,404.20
Commercial waste -  building materials 19,546.70
Commercial waste -  scrap metal 3,459.67
Commercial waste -  other recycling 3,957.05
Commercial waste Accounts 70,806.37
Total 999,012.64
Source: LBoRuT 2006
The new charges for commercial waste collection came into force in April 2008 and the 
difference in charges for segregated waste suitable for resource recovery and waste 
removed at the higher rate should act as an incentive to influence customers and increase 
the recycling from commercial premises. This will improve the authority’s current figure 
of 31.71 % recycled. The commercial rate charges for 2008/2009 are provided in Table 
3.48).
Table 3.48: The increased charge for commercial waste collection to be levied from April 
2008
Container Collect
yearly
charge
VAT Subtotal Bin hire 
yearly 
charge
VAT Subtotal Yearly total 
one
Collection
1 x sack £142.13 £24.87 £167.00 £0,00 £0.00 £0.00 £167.00
1 x 2401t
bin
£263.45 £46.10 £309.55 £12.30 £2.15 £14.45 £324.00
l/x/3601t
bin
£336.09 £58.82 £394.91 £20.50 £3.59 £24.09 £419.00
1 x 7701t 
bin
£578.40 £101.22 £679.62 £39.47 £6.91 £46.38 £726.00
1 x llOOlt 
bin
£775.11 £135.64 £910.75 £56.38 £9.87 £66.25 £977.00
The new rate for the commercial waste recycling collection service came into force in 
April 2008; the new charges are shown in Table 3.49.
Table 3.49: The lower charge for the collection of segregated recyclate from commercial
premises operative from April 2008
Container Collect
yearly
charge
VAT Subtotal Bin hire 
yearly 
charge
VAT Subtotal Yearly total 
(one
collection
1 x sack £85.11 £14.89 £100.00 £0.00 £0.00 £0.00 £100.00
1 x 2401t bin £149.70 £26.20 £175.90 £12.30 £2.15 £14.45 £190.00
1 x 3601t bin £157.87 £27.36 £185.50 £29.50 £3.59 £24.09 £210,00
1 x 7701t bin 246.61 £43.16 £289.77 £39.47 £6.91 £46.38 £336.00
1 x llOOlt 
bin
£306.70 £53.67 £360.37 £56.38 £9.87 £66.25 £427.00
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The recycling rate for the Borough in 2005/06 was 29.56% there has been an improvement 
to 31.71% in 2006/07, the Authority is now looking for a larger increase as a result of the 
price incentive and improved service to the commercial waste customers.
3.7.7 Conclusions
The survey demonstrates how research can compare alternative incentives for the 
improvement in commercial waste management and maximise the resource recovery in 
small and medium enterprises; an area of municipal solid waste that has potential for 
increase of recyclate recovery.
Collecting the data from this survey allows the research to examine the methods used and 
evaluate the improvements put into Best Environmental Practice by a high performing 
partner in a joint waste authority area in the light of DEFRA guidance and the WIP 
Programme.
3.8 Case Study 6 - The London Borough of Harrow
Monitoring and Awareness Campaign 2006
3.8.1 Introduction
Harrow is an Outer London Borough in West London. It has a population of 214,411 (ONS 
2007) occupying 85,000 households. The Borough is a partner in the West London Waste 
Authority (WLWA) and is responsible for the collection of municipal solid waste arising 
within the Borough area. The WLWA has responsibility for the treatment and disposal of 
municipal solid waste (MSW) from the Authorities within the partnership. The West 
London Waste Authority sends residual waste to landfill sites in Bedford by road and rail 
transport and to Appleford in Oxfordshire by rail transport.
3.8.2 Background
Waste management statistics for the London Borough of Harrow -  2004/5 to 2007/08 are 
found in table 3.50.
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Table 3.50: Harrow waste management statistics -  2004/05 to 2007/08
2004/05 2005/06 2006/07 2007/08
Population 207,811 214,000 214,411 214,411
Household waste arising 88,575 t 89,524 t 85.365 t 84,989 t
Household waste per head of 
Population
420kg 424kg 399kg 396kg
Cost per household for MSW 
collection
£70.56 £78.72 £89.84 £75.39
Percentage recycled per 
household -  dry waste
12.7% 14.7% 22.87% 27.70%
Percentage collected per 
household green/kitchen waste
6.1% 12% 13.1% 18.0%
Total municipal solid waste 125,602 t 119,101 t 120,866 t 114,084 t
Total material 
recycled/composted
20,210 t 36,068 t 36,674 t 39.668 t
Total sent to WLWA 105,8811 91,859 t 92,601 t 74,679 t
Total percentage recovered 18.8% 26.7% 27.7% 34.54%
A project Persuasion through change in collection systems was carried out in 2005 to 
examine the options for future development of the collection, treatment and disposal of the 
municipal solid waste.
3.8.3 Methodology (see 2.3 sections 1, 2 and 5)
In 2006 between July and September, a progress-monitoring door stepping campaign was 
carried out to raise awareness and to introduce alterations to the recycling service (Table 
3.51 options).
Following recommendations from the project report a number of changes were made: The 
result of these changes can be seen in the statistics for Harrow shown in table 3.50.
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3.8.4 Monitoring and awareness campaign 2006
The project and recommendations were followed up with a monitoring and awareness 
campaign from June to September 2006. Rounds were reorganised from 9 vehicles to 12 
vehicles and frequency of collections improved. In the 3 months of the doorstepping 
campaign there was a 550% increase in the demand for green boxes there was a 300% 
increase in plastic bottle recycling tonnage collected. The recycling figure of 18.8% in 
2004/05 rose to 27.7% for the year 2006/07and has reached 34.54% for 2007/08.
3.8.4.1 Aims and objectives of the project (see 2.2 and 2.3 sections 1, 2 and 5).
• To find the best practical environmental option (BPEO) to ensure compliance with the 
Government waste strategy (WS 2007).
• To achieve and exceed the mandatory target for the reuse of municipal solid waste 
(MSW) as a resource.
• To produce a cost effective, reliable and efficient waste management service that will 
achieve or surpass the targets for waste collection, treatment and disposal set for 2020.
3.8.5 Results of a Kitchen Waste questionnaire
A questionnaire to ascertain the feasibility of a separate collection of kitchen waste was 
commenced; the results are in tables 3.54 to 3.57. The options to be evaluated for weekly 
or alternate weekly collection of dry recyclables and the alternative storage containers that 
may be necessary to accomplish the final decision are shown Table 3.51.
Table 3.51: Future development options for the collection of recyclable waste
O p tio n s D esc rip tio n C o llec tio n
F re q u e n c y
M R F L ead -in
T im e
V eh ic les T o n n a g e R e v e n u e C ap ita l
1 G re e n  b o x A lt. W eek N o N /a 6 K /s id e 6 6 0 0 N /a N /a
2 G B + G  bag A lt. W eek N o 3 9 K /s id e 11000 5 4 0 k 80k
3 G B +  2 n  box A lt. W eek N o 3 9 K /s id e 11000 5 4 0 k 240k
G B  + G  bag W eek ly N o 3 12K /side 18000 1080k 8 0 k
G B  +  2n  b o x W eek ly N o 3 12K /side 18000 1080k 2 4 0
W heel b in  + 
G B  fo r G lass
W e e k ly Y es 24 12 H yb rid  
C o m p a c tio n
2 5 0 0 0 9 9 0 k 1200k
Nb 2n = recycling boxes with removable partition
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It was decided what the basic service to optimise recycling and minimise residual waste 
with a flexible free service would be. This included a brown bin for garden and kitchen 
waste and cardboard; a green box for dry recyclables and a green wheeled bin for residual 
waste. The recommended annual charges for additional bin/collection and services, levied 
to discourage residual waste and improve recycling are shown in Table 3.52.
Table 3.52: Waste minimisation and customer service -  Optional extras
Charge Frequency Comments
Additional brown 
bin
£25 one- 
off
Alt. Week Current policy
Additional waste 
(green wheeled) bin
£75 one- 
off
Weekly Current policy
Clinical waste bin Free Weekly As requested by Patient’s clinic or
hospital
The feasibility study results from two rounds in the trial are shown in Table 3.53.
Table 3.53: Kitchen waste trial -  Results of customer survey
Question Category Round 1 Round 2 Comments
Total Number of 3016 2205
responses (%) (27.4%) (20.0%)
How well are Very well 36 51 Both rounds show
you coping with
Well 34 35 positive rating. Round 2the trial? is significantly better
Neither 121 9 than round 1
Quite badly 9 3
Very badly 9 3
How well are Very well 24 N/a A significant proportion
you coping with
Well 24 of the respondents foundthe fortnightly the fortnightly collection
green bin? Neither 10 difficult to cope with
Quite badly 17
Very badly 24
Have you Yes 49 N/A Half the respondents
experienced any
No 48 reported difficulty withproblems with excess waste
excess waste? Don’t know 2
What would be BB Weekly 46 30 There is a small
your preferred 
frequency of BB fortnightly 54 70
majority in Round 1 and 
in round 2 there is a
collection? clear majority in 
favour of the unchanged
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frequency
Are you Yes 77 87 Both sets reported
recycling more? No 17 8
increased recycling
Don’t Know 5 5
If so, how? Use GB 17 15 No difference between
More materials 79 81
response rates
Banks 4 3
Should we Yes 43 57 There is a clear
restrict each No 38 24
difference between the 2
house to one sets, which reflects the
wheeled bin for Don’t Know 19 19 frequency of collection
waste? of green wheeled bin. 
However both sets 
showed a majority for 
the restriction
Should we Yes 30 35 The reduced frequency
charge for No 44 38
of collection in round 1
nappies has clearly had an effect
Don’t Know 26 27 on the result. The result 
from round 2 probably 
represents the general 
public’s view
Did the kitchen Yes 57 59 For a significant
caddy help?
No 39 36 minority in both rounds the kitchen caddy was
Don’t Know 4 5 not helpful
Should the Yes 75 85 There is a clear majority
scheme be No 14 £ from both rounds thatintroduced o the scheme should be
across the Don’t Know 11 9 introduced across the
borough? borough
The following tables show random samples of 100 responses from each round used in the 
survey and trials. The general thrust of the comments would appear to be broadly 
representative of all the comments made by participants in the trial. The degree of 
satisfaction is shown in Table 3.54.
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Table 3.54: Which aspects of the trial did you consider most satisfactory?
Round 1 Round 2
Able to recycle cardboard 10 Introduction of the brown bin 20
Introduction of 2 bins/ brown bin 9 Kitchen caddy 10
Able to recycle kitchen waste 8 Able to recycle cardboard 8
Recycling garden waste 7 Able to recycle kitchen waste 5
Encouraged to recycle more 7 Recycling garden waste 3
Kitchen caddy 3 Convenience 3
Collection weekly 2 Encourage to recycle more 2
Doing more for the environment 2 Doing something for the environment 2
Regular/prompt collections 2 Green box 2
The green box 2
The information provided 2
Responses from a random sample of 100 participants in the kitchen waste trials showing 
the degree of dissatisfaction is shown in Table 3.55.
Table 3.55: Which aspects of the trial did you consider most unsatisfactory?
Round 1 Round 2
Fortnightly collection of green bin 23 Kitchen caddy 13
Wrapping kitchen waste in 
newspaper
6 Fortnightly collection of brown bin 6
Confusion in what goes where 4 No caddy 4
Christmas 4 Poor communications/information 4
Lack of in formation 4 Kitchen waste 3
No bag for kitchen waste 4 Cleaning brown bin 2
Didn’t get kitchen caddy 4 Confusion on what goes into what bin 2
Overflowing green bins 3 Infrequent collection 2
Too much work/inconvenience 3 Green box heavy 2
Hot weather smells 3 No bin liners 2
Green box too small 3 Wrapping kitchen waste in newspaper 2
Confusion over collection dates 2 Too many bins (unsightly) 2
Unhygienic 2 Unreliable collection 2
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An analysis of the results from the kitchen waste trial indicate that if the kitchen waste 
collection was rolled out across the whole of the borough, a recycling recovery rate of 
27.54% could be achieved. A summary of the result is shown in Table 3.56
Table 3.56: Kitchen waste trial -  Summary of results
Round 1 Round 2 Round 3
Number of households 11,000 11,00 11.000
Materials collected Garden,
kitchen
cardboard
Garden,
kitchen
cardboard
Garden
Brown bin frequency Weekly Fortnightly Fortnightly
Green wheeled bin 
frequency
Fortnightly Weekly Weekly
Total weight collected (% in 
brown bin)
October 758 (30%) 711 (20%) 689 (17%)
November 596 (40%) 792 (20%) 762(17%)
December 475 (31%) 586(14%) 577 (12%)
January 582 (28%) 707(11%) 695 (8%)
Kg of organic 
waste/household/week
4.13 2.47 1.99
Excess over garden waste 2.14 0.48 0
Tonnes/10,000 
households/year
113 234 0
Tonnage across 73,000 
households
8100 1700 0
Percentage increase in 
recycling rate
8% 2% 0
Tot predicted recycling rate 
across borough when fully 
implemented
32% 26% 24%
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Participants were asked to suggest any changes they think would improve the recyclate 
collection system that might be incorporated into a new scheme. The majority of 
suggestions were for increases in recyclate material accepted and increased collections. 
The suggestions are shown in Table 3.57.
Table 3.57: Responses to suggested changes
Round 1 Round 2
Collect plastics 20 Collect plastics 23
Manufacturer’s/retailers packaging 11 Better information/education 6
Collect green bin weekly 9 Weekly collection of both bins 5
Seasonal difference in brown bin 5 Weekly green box 4
Regular/better
communication/information
5 Provide/approve bin liners 4
Collect milk/juice cartons 4 Provide lids for green boxes 4
Provide/approve bin liners 4 Council Tax rebate for recycling 3
Lids for green boxes 3 Get shops to stop giving carrier 
bags
3
The questionnaire asked the respondent for suggestions or any other comment, these 
mainly were complaints about the service Table 3.58.
Table 3.58: Any other comments?
Round 1 Round 2
More rubbish dumped/strewn in the 
road
3 Returning of bins to property 4
Excess bags encourage rats/foxes 3 Bad customer service 3
Green box heavy 3 Good customer service 2
Excess not collected 2 Mess left after collection 2
Others contaminating brown bin 2
3.8.6 Conclusions and Recommendations
The addition of kitchen waste and card to the fortnightly collection of the brown bin has 
led to an increase in the tonnage of organic waste collected for composting and the service 
should be rolled out borough-wide. If the results were replicated there would be a
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diversion of an additional 1700 tonnes per annum from landfill. This represents an 
immediate saving of £80,000 p/a in section 52(9) payments to the WLWA and a potential 
saving in LATS liabilities.
Flats are 20% of the residential housing in the borough; every opportunity should be taken 
to bring all of the flats into the recycling scheme. Additional green boxes issued as a result 
of the campaign is shown in Figure 3.15.
Figure 3.15: Green box requests per month
Monitoring and awareness campaign June to September 2006
Three campaigns in the last four years have proven to be an outstanding success. The 
household recycling rate has increased by 125% and the municipal solid waste (MSW) 
recycling rate by 90% in the four years. The collection of kitchen waste increased by 
300% through rolling out the brown bin system.
The cost per household reduced by 16% as a result of the 2006/07 and 2007/08 activities.
In the same four-year period the residual tonnage of waste sent to landfill reduced from
105,881 tonnes in 2004/05 to 74,679 tonnes in 2007/08 thus minimising the risk of a LATS 
penalty.
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This case study illustrates the benefit and advantage obtained from continuous review, 
evaluation and improvement to the practice (Denscombe 1998). This study will enable the 
research to critically evaluate data from high, medium and low performing waste collection 
authorities (WCA).
3.9 Case study 7 - The London Borough of Lewisham
London Borough of Lewisham Garden waste collection pilot 2007
3.9.1 Introduction
The London Borough of Lewisham is one of the largest of the Inner London Boroughs 
situated in Southeast London with a short but historic riverbank on the South side of the 
Thames at Deptford. An elected Mayor heads the Lewisham Borough Council. The 
Borough has an area of 35.35 km 2 and a population of 255,700 With a population density 
of 7,2755 p/p/k2; 66% are white (white British 55.7%), 12% black Caribbean and 9% black 
African. 50% of the homes are owner occupied. 47% of residents live in kerbside 
properties (houses or bungalows) and 51.9% in flats; this is considerably higher than the 
average for England (19.3%).
3.9.2 Background
Lewisham is a Unitary Authority (UA) and is responsible for the collection, treatment and
disposal of municipal solid waste arising in its area. The major disposal method for
residual waste is Energy from Waste (EfW) through the South East London Combined
Heat and Power Plant (SELCHP) situated in Deptford in the North of the Borough.
Lewisham has been one of the lower performers in attaining the mandatory recycling
target, 15.75% against a target of 18% for 2006/07. That target increased to 21.99% in
2007/08 (WS2007). In an endeavour to increase the recycling collection rate, a pilot
garden/green waste project was launched to run between July and October 2007. The pilot
scheme was conducted and the results evaluated by London Remade Solutions (Table 
3.59).
Information on waste management statistics for the London Borough of Lewisham from 
2006/07 is shown in table 3.59.
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Table 3.59: Lewisham waste management statistics 2006/07
Household waste collected 102,886 tonnes
Household waste per head 396kg
Tonnage recycled 14,714 tonnes
Household residual waste 98.097 tonnes
Residual waste to landfill 17,886 tonnes
Biodegradable waste to landfill 12,517 tonnes
Biodegradable allowance to landfill 21,776 tonnes
Total municipal solid waste 120,772 tonnes
Percentage recycled 15.96%
3.9.3 Aims (2.2 and 2.3 sections 2and 5)
• To evaluate the tonnage arising and the effective increase in the recycling rate if the 
scheme is operated Borough-wide.
• To find the Best Possible Environmental Option (BPEO) for the collection, treatment 
and disposal for garden/green waste as required by the Waste Strategy.
3.9.4 Objectives of the pilot study
• To improve the recycling rate from 15.75%.
• To provide Lewisham with recommendations for improvements.
3.9.5 Results
Timetable for the pilot, July to October 2007 is shown in table 3.60.
Table 3.60: Timetable monitoring periods
Monitoring period Dates Services
Pre pilot 11,18,25,July 2007 Dry recycling
During pilot 17,24,31,October 2007 Dry recycling & Garden
waste
The number of households monitored on three consecutive collection days for each of the 
three participation rate surveys is shown in Table 3.61
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Table 3.61: Number of households monitored on three consecutive collection days.
Monitoring period
Pre pilot
During pilot
During pilot
Service
Recyclin,
Recyclin,
Garden waste collection
Number of households 
monitored
895
931
775
The participation rates for the performance of the dry recycling scheme pre and during the 
pilot did not alter. This suggests that the introduction of the garden waste collection service 
did not encourage more residents to participate in the dry recycling service or that those 
who participated in the garden waste service were already participating in the dry recycling 
service (Table 3.62).
Table 3.62: The observed set out rates and participation rates for the recycling and garden 
waste collection service. __________
Participation 
rate %
61
62
Recycling: pre pilot
Recycling: during 
ilot
Garden waste pilot
Set out rates percentage
Week one Week two Week three
48 52 48
51 43 45
48 30 23 52
Information on the number of households served by the recycling rounds covering the pilot 
area is shown in Table 3.63.
Table 3.63: Households served by the recycling rounds in the pilot area.
Collection
day
Recycling 
collection 
round ID
Total number 
of households 
served
Number of 
households also 
on the garden 
waste collection 
pilot
% of total number 
of households on 
recycling round 
that were also on 
the pilot
Monday R20 2126 608 28.6%
R25 2170 430 19.8%
Tuesday R22 2759 413 15.0%
R23 2514 599 23.8%
Wednesday R21 2813 1009 35.9%
R25 2598 199 0.7%
Thursday R22 2379 171 7.2%
R23 2822 1168 41.4%
Friday R23 1420 320 22.5%
The values for average total waste arising were calculated based on the weekly averages 
and values were rounded up after calculation hence the discrepancy between the figures
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given for the total waste arising and the sum of the kg/hh/week collected through the 
separate services Table 3.64
Table 3.64: Average total waste arisin
kg/hh/week/pre
pilot
13.8
2.5
N/A
16.2
Refuse
Recyclin
Garden waste
Total waste arisin
kg/hh/week 
during pilot
13.o
2.6
3.0
18.5
Average change in kg/hh/year during pilot 
compared to average pre pilot kg/hh/year
-5.8%
4%
N/A
+ 12.4%
The recycling and composting rate experienced in the pilot area during the pilot is shown 
in Table 3.65. The total waste arising during the pilot project were 1,666 tonnes (Table 
3.65).
Table 3.65: Pilot area recycling and composting rates.
% of waste before pilot
% of total waste during pilot
Tonnage collected during 
ilot
Refuse Recycling 
(BVPI 82a)
Garden waste 
(BVPI 82B)
Garden waste and recycling 
(BVPI 82a & 82b)
96 14 Not collected 14
74 13 13 26
1233.6 217.6 215.0 432.6
A breakdown of the extrapolated tonnage that could be collected by all the services is 
shown in Table 3.66. It is very unlikely that a garden waste collection service would 
consistently collect this level of tonnage throughout the year as the material arising during 
the growing season distorts the total tonnage arising (see table 3.66).
Table 3.66: Extrapolated tonnage collected during a four-month (July to October) borough 
wide garden waste collection service.
Extrapolated
figures
Refuse
tonnes
Garden 
waste tonnes
Recycling
tonnes
Total waste 
arising
16,814 3,261 3,360 23,434
The second scenario assumes that the amount of garden waste collected during the months 
outside the growing season is half that collected during the growing season.
In order to provide some indication of the possible tonnage that could be collected the 
second model is of:
a) A weekly garden waste service operating in the six months of the growing season 
and
(  
 
 i     :  2  ! n m2. 
c  c t 
 2 o  o c 10 !!/ /v  
    
ev £    
1     
2    
 t  
.  
 
 i   p·1  1 ~ r  m  m . 
 
 T   
   1c   
101 1 l!      
llec1     
o lo1 
 
 
il   
 
-
. d d II . Wt   . J  
  
 10    
     
lr  
  
S . 
1  t  
 
 
 
117 
b) A weekly garden service operating for six months during the growing season with a 
fortnightly collection during the other six months (Table 3.67).
Table 3.67: Lewisham borough wide 12-month collection systems.m m  w  w  w m v  w  w  a
Garden waste 
service type
Refuse
tonnage
Garden waste 
tonnage
Recycling
tonnes
Total waste 
arising
BVPI 82a 
& 82b
Garden
kg/hh/year
Weekly collection 
during growing 
season
50,441 4,891 10,079 65,411 23% 64.3
Weekly collection 
during growing 
season and a 
fortnightly 
collection during 
the rest of the year
50,441 7,337 10,079 67,875 26% 96.5
The modelling was carried out assuming that all households on the kerbside recycling 
collection rounds would be provided with the garden waste collection service. The refuse 
and recycling figures have been projected using the tonnage collected during the pilot, 
model 1 (Table 3.68).
Table 3.68: Results of modelling the two different methods of providing the garden waste 
collection service on the annual tonnage._________ _______________________________
Garden waste 
service type
Refuse
tonnes
Garden 
waste tonnes
Recycling
tonnes
Total
waste
arising
BVPI 82a 
& 82b
Garden
kg/hh/year
Weekly collection 
during growing 
season
49,089 4,760 9,809 63,658 23% 64.3
Weekly collection 
during growing 
season & a 
fortnightly 
collection during 
the rest of the year
49,089 7,140 9,809 66,038 26% 96.5
This pilot exercise has highlighted critical areas in the current methods for the collection, 
treatment and disposal of municipal solid waste arising in the London Borough of 
Lewisham. The Council is considering options through an appraisal of the Council’s 
current waste strategy. The options include a borough-wide garden and kitchen waste 
collection service and consideration of utilising anaerobic digestion.
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3.10 Case Study 8 - East London Waste Authority
East London Waste Authority Compliance with Waste Strategy 2007
3.10.1 Introduction
The East London Waste Authority (ELWA) is the organisation responsible for the disposal 
of waste collected by the London Boroughs of Barking and Dagenham, Havering, Newham 
and Redbridge. The ELWA acts on behalf of 888,400 (ONS) residents dwelling in 
364,668 households covering an area of 242.9 km2 of East London are currently based on 
420,000 tonnes of waste each year. Between 2000 and 2004 the population in the four 
Boroughs increased from 855,068 residents, an increase of 3.86%. The East London Waste 
Authority is a partnership of the four East London Boroughs of Barking and Dagenham, 
Havering, Newham and Redbridge. It is one of three statutory Joint Waste Disposal 
Authorities in London and is responsible for the disposal of 535,000 tonnes of municipal 
solid waste (MSW) per annum.
The regeneration of the area and the construction of the 2012 Olympic site have 
compounded this expansion. Disposal arrangements are becoming increasingly difficult 
and a new approach is needed to take the authority into the next target areas of waste 
management control. Twenty-first century solutions are necessary to manage the area’s 
waste and resources.
This research was carried out by one-to-one discussion with John Wilson, General 
Manager of the East London Waste Authority, June 2008.
3.10.2 Methodology (see 2.2 and 2.3 sections 1,3,4,5 and 6)
The questions put to John Wilson to complete the research on what the East London Waste 
Authority had accomplished in complying with Waste Strategy 2007 included:
1. What is the area waste management Plan?
2. What steps have been taken to minimise the amount of biodegradable waste sent to 
landfill?
3. What new facilities have been installed to accomplish the waste management plan?
4. What are the 2007/08 tonnage figures?
5. What percentage of this is from resource recovery (CA) sites?
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6. What tonnage was disposed at landfill sites?
7. What tonnage was biodegradable?
8. What tonnage was recovered?
9. Individual Borough tonnage?
10. Has there been any change in the tonnage for disposal compared with the previous 
year?
11. If yes, have you a reason for this?
In your opinion, will East London Waste Authority (ELWA) incur a financial penalty for 
exceeding the Landfill allowance of biodegradable MSW to landfill, a) in the near future, 
b) up to 2020?
3.10.3 Results
Q1 - What is the area waste management plan?
In accordance with the Waste Management Hierarchy the disposal of untreated waste in 
landfill sites is considered to be the least environmentally acceptable option. Analysis of 
existing and expected landfill space within the South East of England has predicted a 
severe shortage. The increasing rises in landfill tax, together with a tightening of the law 
relating to the landfill of waste and the adoption of new waste management environmental 
policies to have resulted in ELWA considering the options for waste disposal.
It was considered that four options were available: landfill, material recycling, organic 
treatment and energy recovery by incineration. With a twenty-five year strategy in mind, 
the advantages and disadvantages of each option were critically examined.
The decision made was to adhere as closely to the waste hierarchy as possible and the first 
action was to work with the constituent authorities to minimise the waste going to landfill.
In December 2002, the East London Waste Authority signed a 25 year Integrated Waste 
Management Services Contract with Shanks Waste Services Limited to provide waste 
disposal operations through a Joint Venture Company (JVC).
The JVC, ‘ELWA Ltd.’ is operating under the name of Shanks East London and took over 
the operation of the ELWA refuse transfer station (RTS) at Jenkins Lane, Newham and the 
four re-use and recycling centres (RRC) on behalf of the constituent boroughs.
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Q2 - What steps have been taken to minimise the tonnage of biodegradable waste to 
landfill?
The first part of the contract was to upgrade the re-use and recycling centres which are 
Designated Collection Facilities (DCF) under the Waste Electrical and Electronic 
Equipment (WEEE) Regulations 2007. The Resource Recycling Centre in Ilford has a 
material recovery facility (MRF) processing the black-box recyclate from Redbridge.
Q3 - What new facilities have been installed to accomplish the waste management plan?
Two Mechanical Biological Treatment (MBT) facilities have been constructed under the 
contract. The first is at Frog Island, Rainham, Essex and the second at Jenkins Lane, 
Newham. Both facilities use the Ecodeco© system and the Biocubi® processes which are 
being promoted as the Intelligent Transfer Station (ITS®). They each process 180,000 
tonnes of mixed waste per year utilising the heat produced by biodegradation to dry and 
‘stabilise' the waste prior to further recycling and recovery. The system outputs, which 
indicate 100% resource recovery with nil residue to landfill, are shown in Table 3.69.
Table 3.69:Percentage of recovered material
Solid Recovered Fuel (fluff) (SRF)1 50%
Water and Carbon Dioxide 25%
Ferrous metal 3%
Glass and Stone 11%
Fines and Compostable 10.5%
Non-Ferrous metal 0.05%
Total 100
Q4 - What are the 2007/08 tonnage figures?
The waste tonnage disposed under the contract for 2006-07 and 2007-08 is shown in Table 
3.70 together with the contract charges payable.
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Table 3.70: The monthly tonnage of waste disposed under the contract and the monthly 
amount p a i d . _________________________________
A B S D P A ctu a l T o n n a g e R R C  T o n n a g e 2 0 0 6 /7 2 0 0 7 /8
2 0 0 6 /7 2 0 0 7 /8 2 0 0 6 /7 2 0 0 7 /8 2 0 0 6 /7 2 0 0 7 /8 A ctual A B S D P  1 A ctual
A p ril 45511 4 1 9 8 4 4 0 5 7 3 4 2 7 3 6 8178 9895 £ 2 ,6 5 8 £ 2 ,8 6 5 £ 2 ,885
M ay 4 3 3 7 8 4 7 1 0 6 4 5 5 2 3 4 3 2 3 7 8484 8205 £ 2 ,8 6 9 £ 3 ,1 2 4 £ 3 ,0 1 9
June 47851 4 9 8 1 8 4 8 1 4 4 4 3 2 0 9 9533 8517 £ 2 ,9 5 4 £ 3 ,1 9 8 £ 2 ,9 5 6
Ju ly 4 2 1 4 8 4 2 7 2 6 4 1 2 7 7 4 4 3 7 2 6 9 1 3 8 5 7 2 £ 2 ,6 9 5 £ 3 ,7 5 9 £ 3 ,7 3 0
A u g u st 4 2 7 7 1 4 3 5 7 8 4 2 1 1 3 4 5 4 4 6 6 9 6 3 10103 £ 2 ,7 3 2 £ 3 ,7 9 7 £ 3 ,7 9 6
S ep tem b er 4 5 0 5 6 4 4 3 8 5 4 2 8 6 9 4 2 7 7 8 7 6 1 7 8807 £ 2 ,7 5 8 £ 3 ,7 7 4 £ 3 ,688
O cto b er 40311 4 0 9 4 8 4 1 1 1 4 4 3 3 3 9 6113 7 7 1 9 £ 2 ,7 0 5 £ 3 ,6 8 0 £ 3 ,7 6 8
N o v e m b e r 4 0 9 1 5 4 1 7 3 8 4 0 7 1 9 41001 5 5 3 3 6 8 6 6 £ 2 ,6 6 7 £ 3 ,6 5 6 £ 3 ,614
D e c e m b e r 3 8 8 3 8 38351 3 5 8 9 5 3 6 2 2 7 4 4 1 8 5 3 5 9 £ 2,471 £ 3 ,5 6 4 £ 3 ,3 9 6
January 3 8 2 4 4 3 9 1 1 6 4 0 8 0 2 4 2 9 7 5 4 7 7 2 7255 £ 2 ,7 2 2 £ 3 ,5 9 9 £ 3 ,7 3 0
February 3 5 4 4 8 3 5 8 2 3 3 5 0 8 7 3 7 7 4 6 5 0 6 4 6461 £ 2 ,4 4 4 £ 3 ,2 7 4 £ 3 ,4 5 9
M arch 4 0 9 6 0 4 0 8 7 2 4 1 9 9 9 3 6 9 5 7 7 4 7 2 5 5 7 0 £ 2 ,7 2 6 £ 3 ,6 7 7 £ 3 ,4 1 6
T ota l 501431 5 0 6 4 4 5 4 9 6 1 1 5 498101 81061 9 1 5 0 8 £ 32 ,401 £ 4 1 ,9 6 5 £ 4 1 ,4 5 7
Source: Wilson. ELWA July 2008
Q5 - What percentage of this is from resource recovery (CA) sites? 
Q8 - What tonnage was recovered?
The answers to questions 5 and 8 are shown in Table 3.71.
Table 3.71: Statistics for East London Waste Authority (ELWA) 2007-08
Household waste collected 407,493 tonnes
Household waste recycled 54,848 tonnes
Percentage household waste recycled 13.46%
Waste from resource/recycling centre 90,651 tonnes
Percentage waste from RRC recycled 18.4%
Total municipal solid waste 498,101 tonnes
Total municipal solid waste to landfill 212,178 tonnes
Biodegradable waste to landfill 149,178 tonnes
Combined percentage recycling rate
I  «  * •  1  * — %  ■  •  ■  •  •  A  A A A
18.37%
Source: Wilson, ELWA 2008
Q6 - What tonnage went to landfill?
Q7 - What tonnage was biodegradable?
The answers to questions 6 and 7 are shown in Table 3.72.
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Table 3.72: Contract waste and tonnage, the tonnage of the 
landfill and the LATS target monthly totals from April 2007 to 
against LAT'S target 2007/08)
Month
April
Ma
June
Jul
August
September
October
November
December
Februar
March
Cumulative
Total
Contract Waste Landfill
biological element sent to 
March 2008 (Performance
LATS Target
tonnes
1 Biodegra 
dable 
tonnes tonnes
Biodegrada 
ble tonnes tonnes
Difference
tonnes
42,736 30,086 25,975 18,286 22,097 3,811
43,237 30,439 24,815 17,470 22,097 4,627
43,209 30,419 25,952 18,270 22,097 3,827
| 44,372 31,238 24,047 16,929 22,097 5,168
45,446 31,994 23,293 16,398 22,097 5,699
42,778 30,116 21,065 14,830 22,097 7,267
43,339 30,511 23,447 16,507 22,097 5,590
41,001 28,865 23,664 16,659 22,097 5,438
36,227 25,504 19,931 14,031 22,097 8,066
42,975 30,254 25,092 17,665 22,097 4,432
37,746 26,573 21,038 14,811 22,097 7,286
36,957 26,018 17,351 12,215 22,097 9,882
1 498,101 350,663 | 275,669 | 194,071 265,164 71,093
Q9 - Individual Borough tonnage
Statistics for the constituent boroughs are shown in Table 3.73. Column 5 shows the 
household recycling and composting rates for the period July to September 2007.
Table 3.73: Constituent borough statistics 2006-07
Authority Population
2005
Residual
Household
Residual h/h 
waste
Dry
recycling
Barking and 
Dagenham
164,500 68,131 414 21.50
Havering 226,200 93,228 412 24.04
Newham 246,200 95,440 388 13.58
Redbridge 251,500 85,171 339 22.25
Source: (Capitalwastefacts, 2007) (ONS 2005)
Q10 & Q H  ■ Has there been any change in the tonnage for disposal compared with the 
previous year? -  If ‘Yes’, have you a reason for this?
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There has been a very small increase over the last twelve months, about 10,000 tonnes 
(0.05%). Improved efficiency and commercial waste acceptance at the regenerated 
recycling and resource recovery centres (RRC) may account for this.
Q.12 - In your opinion will the East London Waste Authority incur a financial penalty 
for exceeding the landfill allowance for biodegradable MSW to landfill, (a) in the near 
future (b) up to 2020?
For the year 2007 there are 40,000 Landfill Allowance Trading Scheme points available 
from the ELWA allowance. There is improvement and efficiency from the new facilities 
and regenerated resource recycling centres coupled with the new and improved material 
resource plants. Good prospects of expanding markets for the energy faction from the 
MBT plants augurs well for nil to landfill in the not too distant future. A 35,000 tonnes per 
year plastics recycling plant (London Loop Ltd) and a new 50,000 tonnes per year, 
material resource recovery facility (Bywaters Ltd) became operational in the area in 2008.
3.10.4 Conclusion
This section shows the action and plan for the treatment and disposal of municipal solid 
waste arising in the East London Waste Authority area fulfilling the requirements of the 
EU Directive and UK Waste Strategy 2007.
3.11 Case Study 9 - City of London Corporation
City of London. Analysis of commercial waste arriving at Walbrook Wharf Transfer 
Station
3.11.1 Introduction
The City of London (CoL) is a geographically small city within Greater London. It is 
almost exactly one square mile and is known as The City or The Square Mile. The City is 
a major business and financial centre ranking on a par with New York City as a leading 
centre of global finance, contributing 2.5% of the United Kingdom’s gross national product 
(GNP). Employing 340,000 professional workers who commute on a daily basis, it is 
known as the richest square mile in the world. Situated on the North Bank of the River
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Thames, in AD 50 it was a Roman- built walled fortification and is steeped in history. The 
City of London Corporation governs the City. It has 25 wards each electing an Alderman. 
The Aldermen elect a Mayor (The Lord Mayor of London) from among their number at an 
annual ceremony.
3.11.2 Background
The City is a Unitary Authority with a resident population of 7,800 residents (ONS 2006).
It is unique in its composition with a low ratio of residential property in relation to 
commercial property. Study of an analysis of the commercial waste arriving at Walbrook 
Wharf Transfer Station (WWTS) would enable future planning to introduce methods to 
increase the amount of resource material recovered. The transfer station and 
Environmental Services management offices occupy a riparian site on the north bank of the 
River Thames in Lower Thames Street, adjacent to Southwark Bridge. Residual waste is 
compacted into International Standard Organisation (ISO) 8' x 8' x 20' containers and 
transported by barge (30 containers per barge) down river to Rainham landfill Site in 
Essex.
The City of London waste management statistics are shown in Table 3.74.
Table 3.74: City of London waste management statistics 2006/07
Household waste collected 2006/07 4,928 tonnes
Residual household waste 3,767 tonnes
Household waste per head 409kg
Percentage dry recycled 28.15
Percentage composted 0.09%
Total recycled 28.19%
Other municipal solid waste (inc. commercial) 37,282 tonnes
Total municipal solid waste
4  A  A  a  M  . M B  B  K  M  -  m
42,210 tonnes
City of London Analysis o f Commercial Waste Arriving at Walbrook Wharf Transfer Station
Recycling and recovery targets for household and municipal waste, England have been 
increased in Waste Strategy 2007 with a baseline of 2005 and targets for 2010, 2015 and 
2020 shown in Table 3.75.
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Table 3.75: The recycling and recovery targets for household and municipal waste, 
England._________________  ________________
2005 2010 2015 2020
Household waste after re-use, recycling & 
composting (million tonnes)
18.6 mt 15.8 mt 14.3 mt 12.2 mt
(Percentage reduction from 22.2mt in 2000)
(16%) (29%) (35 %0 (45%)
equivalent per person Figures
370 kg 310 kg 279 kg 225 kg
(Percentage reduction from 450kg per head in 
20000 (18%) (32%) (40%) (50%)
Household re-use and recycling 27% 40% 45% 50%
Municipal waste recovery 38% 53% 67% 75%
Source: Waste Strategy 2007, DEFRA Guidance 2008
There is no resource recycling facility in the City but residents may use the resource 
recovery site in the London borough of Tower Hamlets free of charge. Bring sites are 
placed at stations and main termini for commuters to dispose of discarded newspapers and 
magazines. Bulky waste is collected free of charge. Street litter is sorted for recycling, 
30% of the litter collected in 2007 was recovered (C of L).
Over 450 commercial premises receive a waste collection service from the Corporation. A 
variety of containers are use for storage, they include plastic sacks, 240 1, 360 1, 66o 1 and 
1100 1 Eurobins. Collection is daily or weekly as required. The City of London’s statutory 
recycling target for 2008 was 20%; the actual rate achieved in 2007/08 is 32.29%. To 
attain the revised targets the City must increase the tonnage recyclable and recover 
materials from collected municipal solid waste (BVPI).
There is a nightly collection of black sacked residual household waste and co-mingled dry 
recyclate in clear plastic sacks from premises that have limited storage space or where a 
daytime collection creates traffic problems. Other household waste and dry recyclable 
material is collected twice weekly. The dry co-mingled recyclables are collected in cage-
bodied vehicles and delivered to the Material Resource Facility in Smugglers Way, 
Greenwich or Grosvenor Resource Recovery Facility in Erith, South East London.
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The co-mingled materials collected include:
• Aerosols
• Cardboard
• Drink cartons
• Glass
• Cans
• Plastic bottles
• Yellow pages
Caddies with bin liners are supplied for kitchen waste, cut flowers and plant clippings. The 
liners are collected fortnightly and the material sent to an in-vessel Composting Plant.
3.11.3 Methodology
3.11.3.1 The aims and objectives of the City of London Study
To obtain physical and chemical analyses of waste arriving at Walbrook Wharf Transfer 
Station collected by the City of London.
To examine the information obtained to enable improvements to be made to the method of 
recovery of resource material from the waste.
To increase the resource recovery rate from the waste.
To minimise the biodegradable waste being disposed of to landfill.
3.11.4 Sampling the waste
The report on the sampling and analysis of commercial waste arriving at Walbrook Wharf 
commissioned by CoL was conducted by Waste Research Limited (WRL 2008). Sampling 
was carried out at Walbrook Wharf on Tuesday 18lh and Wednesday the 19th of March 
2008 over a 24 hour period. The waste types selected for sampling included 50 bin lifts,
60 skip lifts and 65 refuse vehicle collections (Table 3.76).
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Table 3.76: Delivery weights and sample weights for the 24-hour sampling period
Product code description 50 bin lifts 60 Skips 65 Refuse 
vehicle
Totals
Deliveries number 9 35 16 60
Delivery split % of incoming vehicles 
shows the potential for increased 
recycling
15 58 27 100
Deliveries kg 27,950 32,980 45,620 106,550
Delivery split weight % 26 31 43 100
Deliveries sampled No. 3 11 6 20
Scoop samples No. 4 17 7 28
Sample kg estimate 400 1.700 700 2.800
14 61 25 100
3.11.4.1 Headline waste material categories
During the 24 hour period, individual loads delivered into Walbrook were targeted for 
sampling. The aim was to collect a composite sample of approximately 3,000kg by 
collecting one or two scoops of material (approximately 100kg each) from 20 targeted 
loads that would be representative of the overall material delivered to the transfer station. 
The target loads were every third skip delivery (total 11), every 3rd refuse vehicle delivery 
(6) and every 3rd bin lift delivery (3). The number of deliveries and delivery weights for 
the material passing through the transfer station are given in table 2 alongside figures for 
the amount of sample collected. The nine divisions used to categories the waste for 
weighing and the material samples are shown in Table 3.77.
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Table 3.77: Headline and waste material categories, with examples
Headline Categories Ref No. Sub Category Material Example
9 Paper cups Vending machine cups
1 0
Other card Smooth card
1 1
Card packaging Food, consumer goods 
etc
12 | White envelopes
1 3
| Brown envelopes
1 4
| Shredded paper Office paper security
1 5
Coloured paper Mixed paper coloured
1 6
| Composite paper Books, directories, etc
17 Other paper Inc tissue paper
Unclassified Paper <40mm
Plastic Film (Pf) 
Dense Plastic (Dp)
1 8
Refuse sacks Bin bags
1 9
Plastic bags Carrier bags, food bag 
etc
20 Other plastic film Cling film, wrappings
Unclassified Plastic film <40mm
21 Polystyrene packaging
22 Opaque bottles Washing up, toner bottles
23 Beverage bottles Beer, lemonade bottles
2 4
Clear food packaging Sandwich packs, etc
2 5
Other dense plastic
2 6
Plastic cups Vending machine cups
27 Composite dense plastic Photocopy/printer ribbon
Textiles 28 1Natural/manmade fibres Clothes
 i    li a e .   e. o  . 
l!  
 v o  
 o CUDS l!  
LO   
11   
 
  
13  
14 o o   o =  l v 
15  o n  
16   
 o o  o o  
 o  
( 18   
ol 
19  .  
 
 o  e. ooi e.  
  
  
 o a  e. o n  
    
24  o  
25   
26  l!  
    ov o  
   
129 
Miscellaneous 
Combustible (Me)
29 Wood Pallets, furniture
Glass (Gl)
Putrescible (Put)
Metal, Ferrous (Fe)
Metal, Non-Ferrous
30 Misc. combustibles
31
32
33
37
38
41
Miscellaneous items
Composite items
Electrical goods
Misc. non-combustibles Ceramic, brick, concrete
Green glass bottles
Clear glass bottles
Brown glass bottles
Other glass
Unclassified
Putrescibles
Ferrous food cans
Ferrous drink cans
Other ferrous
Unclassified
Non ferrous drink cans
Non ferrous foil
Other non ferrous
Unclassified
Non-packaging glass
Glass <40mm
Food, plants animal beds
Coat hangers office equi
Ferrous metal < 40mm
Door furniture ornaments
Non-ferrous
metal<40mm
Fines (-10mm) All items< 1 Ommdiameter
3.11.4.2 Waste composition analysis
The sampling and analysis methodology was based on the procedure used in previous 
waste analysis studies carried out in December 2000 (Three Star Waste Systems) and 
November 2004 (WRL), (Tables 3.78 and 3.79). It is noted that the analyses conducted in 
June 1991 (King’s Environmental Services), September 1991 (Warren Spring Laboratory)
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and March 2003 (WRL) followed different methodologies, so these results are not truly 
comparable.
3.11.5 Waste Composition analysis
The material categories used for the manual sort are shown in Tables 3.77 and 3.78 and are 
the same material categories used in previous City of London analyses of waste in 1991 to 
2008 is shown as a percentage (Table 3.81).
The summary composition shows that the material predominately collected was paper, 
53.70%. The next largest material categories were; putrescible, mainly kitchen waste, at 
17.69% and dense plastic at 7.07% as shown in table 3.78. The material was first screened 
into 6 graduated size fractions (> 160mm, <160mm>80mm, <80mm >40, <40mm > 20mm, 
<20mm >10mm, and clOmm). The grading was achieved using vibrating screens; the 
material being passed over screens with varying size apertures and then manually sorted 
into material categories. The three largest size fractions were first sorted into 11 material 
categories and then into a further 46 sub-categories (Table 3.78).
Table 3.78: Categories weight and size after screening
Category > 160mm <160
>80mm
<80 
>40 mm
<40
>20mm
<20
>10mm
<10mm Total wt.
%
Paper & Card 37.54 8.32 6.25 1.44 0.15 0 53.70
Plastic Film 3.25 1.34 0.43 0.04 0.00 0 5.06
Dense Plastic 2.66 3.19 0.92 0.26 0.04 0 7.07
Textiles 1.12 0.44 0.00 0.00 0.00 0 1.56
Misc. Combustible 0.87 0.27 0.37 0.16 0.07 0 1.73
Misc. Non-Combustible 0.00 0.04 0.00 0.00 0.00 0 0.04
Glass 0.12 1.29 1.77 0..42 0.24 0 4.46
Putrescible (Put) 0.14 3.22 8.65 4.19 1.49 0 17.69
Metal Ferrous 2.87 0.57 0.02 0.10 0.02 0 3.58
Metal Non-Ferrous 0.05 0.29 0.21 0.03 0.01 0 0.58
WEEE 0.00 0.16 0.00 0.00 0.00 0 0.16
Fines (<10mm) 4.35 4.35
100.00
48.60 19.76 18.61 6.64 2.03 4.35 100.00
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A representative sample of the two smaller size fractions was taken using the cone and 
quarter method. The sub-sample was hand-sorted into 11 material categories and the 
weight of material for each category recorded. The smallest size fraction (<10mm) was 
mass-weight-recorded (Table 3.78).
Summary composition of 11 categories by weight and size of City of London collected 
waste 18th and 19th March 2008.
3.11.5.1 Size range of the material
The size range of the material shows that the majority of the sample (48.60%) was in the 
> 160mm size range. More than three-quarters of this (77.23%) were paper and card with 
over 48% being corrugated card. 9.76% of the sample was in the size range <160 >80mm, 
this was predominately paper and card (42.11%) with putrescible at 16.31% and dense 
plastic making up 16.13% of this size category. 18.61% was in the size range <80 >40mm, 
predominately putrescible matter at 46.49%, paper and card at 33.59% and glass 9.49%
The <40 >20mm size fraction accounted for 6.64% of the sample. This was largely 
putrescible, 63.12% with paper and card 21.69%. The <20 >10 size fraction was 2.03% of 
the sample and was predominately putrescible, 73.28%, and glass 11.85%. Fines (<10mm) 
made up the remaining 4.35% of the sample. Size range and categories (Tables 3.77, 3.78, 
3.79, and 3.80).
Summary size category composition by weight of City of London collected waste 18,h and 
19th march 2008 (Table 3.79).
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Table 3.79: Size in 6 categories and percentage by weight
Categor7 > 160m 
m
<160
>80mm
<80
>40mm
<40
>20mm
<20
>10mm
< 10mm Weigh
t%
Paper & Card 77.23 42.11 33.59 21.69 7.54 0 53.70
Plastic Film 6.68 6.78 2.29 0.65 0.22 0 5.06
Dense Plastic 5.47 16.12 4.96 3.90 2.16 0 7.07
Textiles 2.30 2.24 0.00 0.00 0.00 0 1.56
Misc. Combustion 1.79 | 1.35 1.98 2.39 3.23 0 1.73
Misc. Non- 
Combustion
0.00 0.21 0.00 0.00 0.11 0 0.04
Glass 0.24 9.73 9.49 6.29 11.85 0 4.46
Putrescible (Put) 0.28 16.31 46.49 63.12 73.28 0 17.69
Metal ferrous 5.91 2.87 0.09 1.52 1.08 0 3.58
Metal non-ferrous 0.09 0.81 0.00 0.00 0.00 0 0.58
WEEE 0.00 0.81 0.00 0.00 0.00 0 0.16
Fines (-10mm) 100.00 4.35
Column Total 100.00 100.00 100.00 100.00 1100.00 100.00 100.00
| Percentages 48.60 1 19.76 18.61 6.64 2.03 4.35 100.00
Summary material size distribution by weight of City of London collected waste is shown 
as a percentage in Table 3.80.
Table 3.80: Categorised percentage weights of the size distribution
C a te g o ry >  1 6 0 m m < 1 6 0
> 8 0 m m
< 8 0
> 4 0 m m
< 4 0
> 2 0 m m
< 2 0
> 1 0 m m
< 1 0 m m T o ta l
%
P a p e r  &  C a rd 6 9 .9 0 1 5 .4 9 1 1 .6 4 2 .6 8 0 .2 9 0 1 0 0 .0 0
P la s t ic  F ilm 6 4 .1 9 2 6 .4 7 8 .4 0 0 .8 5 0 .0 9 0 1 0 0 .0 0
D e n s e  P la s tic 3 7 .5 4 9 4 5 .0 7 1 3 .0 6 3 .6 7 0 .6 2 0 1 0 0 .0 0
T e x t i le s 7 1 .6 1 2 8 .3 9 0.00 0.00 0.00 0 1 0 0 .0 0
M is c . C o m b u s t ib le 5 0 .2 7 15 .41 2 1 .3 5 9 .1 6 3 .8 0 0 1 0 0 .0 0
M is c . N o n -  
C o m b u s t ib le
O.Oo 9 5 .0 7 0.00 0.00 4 .9 3 0 1 0 0 .0 0
G la s s 2 .6 3 4 3 .0 6 3 9 .5 5 9 .3 5 5 .4 0 0 1 0 0 .0 0
P u tre s c ib le  (P u t) 0 .7 7 1 8 .2 2 4 8 .9 1 2 3 .6 8 8 .4 3 0 1 0 0 .0 0
M e ta l ,  F e r ro u s 8 0 .2 7 1 5 .8 6 0 .4 5 2 .8 1 0 .6 1 0 1 0 0 .0 0
M e ta l ,  N o n - fe r ro u s 7 .8 6 4 9 .6 6 3 5 .6 9 4 .9 2 1 .87 0 1 0 0 .0 0
W E E E 0.00 1 0 0 .0 0 0.00 0.00 0.00 0 100.00
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3.11.6 Comparison with previous waste compositions
Comparisons were made with results from previous analyses of City of London collected 
waste conducted between 1991 and 2008; these are shown in table 3.80. The December 
2000, November 2004 and March 2008 studies were carried out following the same 
methodology and the results are directly comparable (Table 3.81)
Table 3.81: Composition analyses from June 1991 to March 2008
Category
Material
& Card
June
1991
66.99
September December October
1991 2000 2002
56.70 64.19 53.33
March
2003
63.97
November March 
2004
2008
56.61 53.70
Plastic Film 3.34 2.60 5.10 3.86 5.87 4.54 506
Dense Plastic 8.27 2.60 6.85 3.93 5.50 5.36 7.07
Textiles 0.08 0.10 0.56 0.04 0.17 0,20 1.56
Misc. Combustible 0.00 1.00 1.95 1.39 2.37 1.53 1,73
Misc. Non-Combustible
Glass
0.32
12.89
5,70
19.40
0.34
.99
0.25
3.12
0.03
10.62
0.31
12,87
0.04
4.46
Putrescible
Metal, Ferrous
5.37
0.96
4.30
1.00
6.42
1.71
8.15
0.73
7.23
I
1.08
11.36
3.96
17.69
3,58
Metal Non- Ferrous n/d 0.50 0.85 0.30 0.59 0.47 0.58
Bulky residue n/d n/d n/d 18.49 n/d n/d n/d
Fines 1.43 6.00 3.05 6.42 2.56 2.78 4.35
Total percentage 100 100 100 100 100 100 100
The 1991 study used different material sort categories to the other reports, for example 
ferrous and non-ferrous metals are reported as one figure. The September 1991 sample 
was analysed via a trommel screen at Warren Spring Laboratory. The October 2002 and 
the March 2003 audits were conducted using Shanks Material Recovery Facility (MRF) at 
Rainham which necessitated the removal of oversize items that may cause blockages or 
damage the machinery. The removal of bulky items has no effect on the overall 
observation from this data as the material was analysed and a detailed material assay was 
determined. The result is that a majority of the waste collected by the City of London 
between 1991 and 2008 was paper and card, averaging 59.36% of the waste collected.
134
 
 t
  .  
 
l  
 i     . n 1tt  v I I  .  11     
  O<n cr Occobcr or  it  
   -1    
Pa-r Cas       S t S  
i!Stlo    S   S  .   
o c       S   
Jt c  ,     1  .   
ti l•       .  
i  l c .  S,1  .    . 1  
lo    8   .   .  
l' 1rc c      .   
w.I.      .     
w ferr    .  .    .  
l:v w  /      /   
  .  S     
-tc nt a         
n/d : nol dc:Oncd 
1   
.  
r l  r
 t 
 
. l  ll
  
.    
L  l t . 
 
3.11.6.1 Paper composition
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Paper as 1he largest element of the as1e stream i1h an a erage con1en1 of 59 36% for
all se en audits The a erage paper content for the comparable audits (2000, 200  and
2008) is 58 17% Differences in lhe 1 pes of paper and plastics are l.ikel due 10 se eral
e ol ing factors e g computerisation of businesses. leuers replaced b Emails, plastic
thro -a a cups etc (Table 3 82)  
Table 3 82: omnarison of the comoosition of reco ered ,aoer in the six sur evs 
Septem Decembe October March No em March 
ber r 20002 20023 2003• ber 2008  
l 991 1 200 ° 
hite omou1er Paner 1 7  0 79 0 7 0 8 0 06 0 00 
Green omnuter Paner 1 5  0 02 0 0  0 17 0 01 0 00 
High Grade Office 20 87 23 15 25 79 26 8  18  27 9 
Pamer 
Ne scacers 9 76 9 75 13 85 11 70 12 83 10 95 
Brochures 1 6  8 35 3 69 8 62 3  1 51 
Ma"azines 2 35 5 76 9 96 97 6 53 10,51 
orru1rnted ardboard 18 20 18 09 16 63 16 6 20 71 16 65 
Liauid ontainers 1 08 0 65 0 50 0 33 0 5 0 61 
Paner ucs 0 0  0 87 1 27 1 37 2 91 2 68 
Other ard 0 05 1 22 1 39 1 3  1 9 I.SI 
ard Packa"in" 3 29 88 2  1  1 36 26 3 58 
hite En elooes 3 52 1 2 l.72 2 76 1 9  1 16 
Bro n Eo eloru>.~ 2 71 0 75 0 87 0 81 0 83 0 26 
Shredded Pacer 0 50 l.36 0 08 0 63 1 97 0 00 
oloured Pacer 2 1 0 70 1 27 2 10 1 70 0 52 
omoosite Pa=r 5 95 10 75 3 5  2 67 1 92 0 5 
Other Pacer I I 35 I 1 50 16 77 17 38 2 1 50 22 11 
.. .. . 1 =- nAl s1s of aste ans•ng from the c1t1C$ of London and es1mmsl.Cf1 arren Spnng Llborator , Sc:p1crnbcr 1991. pp 9 2 = 
Sampling and ana.l !i.S o( aste ffls:ing from the it of London Three Siar aste Tru.u:ncml s stems March 2001, pp 11
3 = Ml sis of aste .arising (rom the o.rporation o( London, aste Research Umllcd, Ocecmbe-r 2002. pp 9  
• = nal s!• of aste ansing from the orporotion or London. as1e Rcsenrch Umilcd, MOTCh 2003. pp 9
0 " nal sis or aste •rising from Ille ol))Orntion or u:,ndon, \\111510 Reseon::h Umitcd, No ember 200-1, pp 7 e Ocoermincd b 1his
stud  
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3.11.7 Comparison with other waste streams.
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The compositional anal sis of it of London collected aste is sho n alongside other 
recent aste anal ses data in table 3 83 ompared to commercial and industrial aste 
( &l) collected i.n ales, the aste collected b it of London has 66 % more paper, 
90 7% less miscellaneous combustible material, 23 2% more glass: and 17 2% more 
putrescible material ompared to aste collected from households in London, aste 
collected b the it bas 63 % more paper. 33 9% fe er textiles. 82  l % less 
miscellaneous combustible material, 62 3% less glass and 38 8% less putrescible. Table
3 83 sho s it  of London collected aste ith comparisons of collected commercial 
aste and collected household aste in London and ales  
Table 3 83: ompositions of collected commercial aste and collected household aste in
London and ales 
it of London E ales ( & ) aste London household ales household
collcc1cd aste Jan - March 2007' aste No ember aste 2002/03' 
March 20081 2003' 
Paner&Card 53 70 32 33 32 87 23 62 
Plastic Film 506 7 00 3 3AI ,01 
Dense Plastic 7 07 7 81 S 69 6.1  
Textiles 156 1 68 2 36 3 00 
Misc: ombustible 1 73 18 65 9 65 8 16 
Misc Non,combustible 0 0:I 3 62 11 8  7 15 
Glass 6 3 62 11 8  7 15 
Putrescible 17 69 15 10 28 89 35.11 
Melal, Ferrous 3 58 3 57 2 19 3.77 
Melal Non-Ferrous o 58 0 86 1 68 1.68 
Fines 35 3 38 0 7 55 
Total 100 100 100 100 
I Dctcnninod in this 11ud : 2. En ironment gcnc: ales s1·ud lO dctcnnine lhc: b10deg~d3btlltyof &l a.stc. in ales, No ember 
2007: 3, S1ud in London. London Remade No ember 2003; the composition of solid aste. in \VQIC:S, c.lsh ssembl Go ernment 
r,:pon Occcmbcr 2003. 
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3.11.8 Calorimetric Data
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The calorimetric data de1ermined for tile t o sub-samples is sho n in table 3 8 There
are some differences bet een these t o da1a sets but the can be considered t pical for this
t pe of aste ma1erial The combustion anal sis data from pre ious audits is gi en in 1able
3 85 The 199 J data as calculated from combustion audit anal ses data determined in the
Labora1or The djfferent moisture content and calorific alues can be accounted for in the 
composition of the aste sho n in Table 3 8 . 
T bi 3 84 Cal ' a e . onmetric ata rom two samples o itv o Lon on co ect d f re· r d 11 ed waste 
Sample Reference City of London City of London Average 
Analyte units sample 1 sample 2 
Result 
Moisture 35.71 27.90 3 1.80 
% Wt 
Ash l0.29 17.06 13.68 
% Wt 
Gross CV [2.35 13.47 12.91 
MJ/kg 
Net CV* 10.72 I I .86 11 .29 
MJ/ke 
Fixed Carbon* 6.26 4.40 5.33 
% Wt 
Volatile Matter * 47.30 50.21 48.76 
% Wt 
Carbon 29.94 32.82 31.38 
% Wt 
Hydrogen 3.82 4.48 4. l5 
% Wt 
Nitrogen 0.36 0.39 0.37 
% Wt 
Suphur 0.05 0.04 0.05 
% Wt 
Chlorine 0.11 0. 14 0, 12 
% Wt 
Oxygen Content l9.83 17.32 18.58 
% W1 
• .kuhucd using dc:1cmuntd alues 
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omparison in 3 85 sbo ing calorimetric data from the current calorimetric data from lhe 
2008 anal sis sbo n in table 3 8 and data from pre ious anal ses (Table 3 85)  
T bi 3 85 C a e ornpan son o 0 IC f cal rifi d f ata rom 1991 10 2008 
Analytc Units June September December October March November March Household 
199100 20001 200211 2004:c 2008• was1e> 
1991° 2003' 
Moisture % W, 10.94 19.40 20.91 25.51 16.76 18.62 31.80 39.1 I 
Ash % Wt 19.05 33.40 23.88 9.03 9.92 14.44 13.68 19.55 
Gross CV MJ/k2 15.80 10.10 11.19 14.11 14.81 13.62 12.91 9.58 
Net CV Mi/1:i: N/d N/d 9.90 12.61 13.38 12.3 1 11.29 7.98 
Fixed %Wt N/d Nld 7.81 8.44 9.36 18.78 5.33 5.77 
Carbon 
Volatile %Wt N/d N/d 47.32 57.02 63.96 58.17 48.76 35.58 
Mauer 
Carbon % Wt N/d N/d 29.52 33.45 36.32 32.89 31.38 23.43 
Hvdro•en %Wt Nld Nld 3.67 4.34 4.96 4.12 4.15 3.13 
Nitro•en % Wt N/d N/d 0.30 0.32 0.26 0 .24 037 0.65 
Sulahur % Wt N/d N/d 0.17 0.0!) 0.13 0.12 o.os 0.19 
Chlorine % Wt Nld N/d 0.18 0,18 0.11 0.09 0. 12 0.19 
Oxygen % Wt Nld Nld 21.57 
Conteat 
27.26 Nlr 29.58 18.58 13.57 
nlll sis Basis: s Recel\•ed: •:. alct1.l:tted using dctennined alues n d =not de.teto\J ned n r :: not re' = nal sis or refuse
rrom the it of London 10 detcnnlne composition and calorific alue, King's 8n ironmcnta1 Ser ices, lune 2001 , 
- .e nal sis of samples or aste arising Crom lhe cities or London :tnd cscmi.ns1cr. arren Spring Labor.i.toc . Scpccmbcr 1991 . 1 
= erage rcsulc Sampling and annl sis Crom the it or London, Th.r<e SIM asu, Trcatmen, S s1ems Mnr,:h 2001 
11 
= nal sis of inpu1 materfol OJU) sif of "'"''e arisins from the orporation of London. :ute Research Limllt>d. O<ctmb<r 2002
1 
: nal sis- of input m.11tcriaJ: nal sis of aste arising rrom the orpomtion of London, \Va.sic Research limited, ~fatt:h, 2003 
n = erage aste Wing from the orporn.uon o( London, aste Research l.imitedj No ember • = ,'Cr.lgc. result dc1crrnincd m this 
study'= llL a eage n:suh foreollcctcd household ostc. 2000 10 200  
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This section focuses on the commercial as1e collected b the it  of London orporation 
arri ing at albrook harf Transfer Station The follo ing main points are dra n from 
lhe results: 
The aste collected b it of London is predominatel  paper - 53 7%. 
 This le el of paper content has been consistent since 1991. 
 The paper in the aste stream is predominatel rec clable - 75% 
 The paper in tl1e aste is generall of high qualit and the option of reco ering this 
material for rec cling should be seriousl considered. 
 The proportion of putrescible ma1eria! in lhe aste has increased b an a erage of 
12 3% per ear since 1991 . 
 Maximising lhe opportunit for resource reco er ill minimise the possibilit of 
penalties under the Landfill llo ance Scheme (L S) and the necessit to purchase 
under the landfill allo ance Trading Scheme (L  TS). 
Record of aste collec1ed b  the it  of London arri ing at al brook harf Transfer 
Station ( TS) from hich samples ere taken. ehicle codes and identification 
numbers, the tonnage of aste carried per ehicle and date time of arri al. lso recorded 
is the t pe of ehicle and me1hod of collection together ith the area-round from hich the 
sample originated This data and U1e number of scoops taken from indi idual ehicles are 
sho n in table 3 86  
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T bi 3 86 D r a e e 1 enes samp. led 
ode Datcll'imc Net ci•ht k• ehicle D Round Scooos 
50 19/03 2008 07:  3580 225 Bin Lift 2 I 
so 19/0312008 09:12 070 201 Bin Lift 3 I 
50 19/03/2008 12:10 3360 223 Bin Lift I 2 
60 1903 2008 06:2  990 125 Skip Round S 2 
60 19 0312008 06:S2 30 127 Skip Round 2 I 
60 19/03 2008 07:12 690 12  Skip Round 3 1 
60 19 03 2008 07:53 7 0 126 Skio Round  I 
60 19 03 2008 08: 9 1190 126 Skip Round  2 
60 19 03 2008 09:00 1230 127 Skio Round 2 2 
60 19 03 2008 10:02 15 0 125 Skio RoundS 2 
60 19 03 2008 I 1:33 90 127 Skio Round 2 2 
60 19/0312008 11: 5 11 0 125 Skin Round 5 2 
60 19 03 2008 12:1  1 1 0 127 Skio Round 2 I 
60 19 03 2008 1 :30 10 123 Skin Round 11 (late shift) I 
65 19/0312008 20: 7 2020 228 Dust Round 2 (late tum) I 
6S 19 03 2008 03:05 650 226 Dusi Round 2 lni•htl I 
65 19 03 2008 08:28 2870 226 Dust Round  I 
65 19 03 2008 13:06 1S20 230 Oust Round I 2 
65 19 03 2008 13:18 19 0 217 Dust Round 2 I 
65 19 03 2008 17:20 3230 229 Dusi Round 2 (late tum) I 
The result of the anal sis sho s the potential for increased rec cling of dr rec clate and 
biodegradable aste 10 minimise the aste sent to landfill  
The anal sis also highlights the difference in the constitution of reco erable aste aris ing 
in an area of lo population and high densit of commercial premises against thal of aste 
arising in residential areas  
1 0 
3.12 Case Study 10 - The London Borough of Camden
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3.12.2 Waste management arrangements
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London Borough of amden Energ udit of lbe Kerbside Rec cling Ser ices 
 
The London Borough of amden co ers an area of 22km2 of nner London, north of lbe
esi End and the it of London t as created in 1965 b lbe amalgamation of three
Metropolitan boroughs: Hampstead, St Pancras and Holbom and is one of the apitals
most built-up areas  
amden has a population of 227,500 (ONS 2005 6) and a projected gro th of 5 5 · 5 6% 
from 2006 to 2016. The Borough of amden is a fragment of Greater London, ith 6 1 % 
of the jobs and 3% of the population occup ing 1 % of the land area. 
amden has the highest proportion of full-Lime students in London ( 11 %) and 7% of the 
residentS in emplo ment are educated 10 degree standard The population is ethnicall  
di erse and consists predominantl of ounger adults; 3% under 30 ears old and 73% 
under 0 ears of age The a erage age in amden is 35 ears  
86% of the households are purpose built or con erted flats and just 1 % are self-contained 
houses 3 I% of the population arc Black and sian Minorit Ethnic (B ME) residents. 
Statistics relating to aste management are sho n in Table 3 87  
 
The disposal of residual aste arising in amden is the responsibili.t of the North London
aste Disposal uthorit (NL )  
The NL produced a aste Strateg and aste Management Plan ( MP) in 200  and
members of the partnership are currentl (2008) stud ing a report of a Strategic 
En ironmental ssessment The report recommends a change to the MP. mportant 
elements taken from the report are sho n in the follo ing paragraphs. 
Treatment of residual aste not being landfilled ill be pro ided initiall through the
existing Energ from aste (Ef ) incineration facilit  
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Later processing capacit ilJ need to be increased gi ing preference to ad anced
treatment technologies, especialJ those from hich tbe products of treatment could be
used as fuels. 
These are the best options taking into account Net En ironmental mpact, deli erabilit , 
reliabilit and affordabilit and hen looking at implied collection ser ices too  
amden, a aste ollection uthorit ( ) produced a aste Strateg 2007 - 2010, 
entitled: Let's talk rubbish, published in Januar  2007 Tbe data from 2005 06 bas been
used to make comparison ith the data obtained in the Energ udit of Kerbside 
Rec cling Ser ices  
T bi 3 87  d a e  am en aste mana11ement stausucs - 2006 07 -
Household aste colJected 118,50 I tonnes 
Household residual aste collected 5 ,5 5 tonnes 
Household aste per head 3 8 1kg 
1 ,592 tonnes 
Household recvclinJ?. rate 22 38% 
omoostine rate 5 67% 
Total municioal aste arising 1 0,550 tonnes 
Total rec cled 28, I I.O tonnes 
Percental!e rec cled 28 05% 
Statutor rec cling target 30% 
 
The London Borough of amden has challenging statutor targetS for household aste 
rec cling of 30% for 2007-08, 35% for 2010 and 50% b 2020 The landfill directi e has
set national targets to reduce, b 20 I 0, the amount of biodegradable aste going to landfill 
to 75% of that produced in 1995  
For their aste strateg 2007 -2010 amden undertook a rec cling sur e bet een pril
2005 and March 2006 result of the sur e as the installation of a kerbside-sorted
collection for rec clate. Due to increasing demand from residents for card and plastic
rec cling, the kerbside sorting collection s stem for household rec clate as changed to a
co-mingled collection s stem in 2006  
1 2 
The Council decided that further measures were needed to improve the recycling rate if the 
statutory targets were to be attained and commissioned an Energy Audit of the Kerbside 
Recycling Services to run from September 2006 to August 2007.
3.12.4 Methodology
3.12.4.1 The Energy Audit of the Recycling Services
Camden commissioned what is believed to be the first study of its kind by a local 
authority; an independent audit to assess alternative methods of collecting recyclate, 
kerbside sorted and co-mingled.
The scope of the investigation was to provide a comparison of the energy use in the
collection and recycling of kerbside recycling operations provided by the London Borough 
of Camden.
Two 12-month periods were used to compare the energy use and operational issues, 
2005/06 and 2006/07
3.12.4.2 Scope of the energy audit
The scope of the investigation was to provide a comparison of the energy used in the 
collection and recycling of kerbside recycling operations provided by Camden Council.
Energy comparison information was collected by interrogation of the LBC waste 
management services database. Information on fuel consumption and vehicle payloads 
was obtained from the contractor together with the fuel and energy used at the refuse 
transfer station (RTS) and the material recovery facility (MRF).
Veolia was the service contractor when both systems were evaluated.
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3.12.5 Aims and Objectives
3.12.5.1 The aim of the audit
The aim of the audit was to look objectively at the environmental impacts of collecting 
household recycling, comparing co-mingled and separated kerbside collections to provide 
helpful information for planning how to further improve the service.
3.12.5.2 Objectives
• To maximise the efficiency of the collection, treatment and disposal of the Municipal 
Solid Waste (MSW) arising in the London Borough of Camden.
• To reduce the emission of C 0 2 produced by the collection, treatment and disposal of 
the MSW.
• To find the best practicable environmental option for the collection and treatment of 
the MSW.
• To obtain data for the introduction of best practise to maximise the recovery and re-use 
of recyclate from the MSW stream.
3.12.6 Results
The previous system in 2005-06 and the present system in 2006-07 are shown for 
comparison in Table 3.90 whilst figure 3.16 shows the flow diagrams of the two collection 
systems.
Table 3.90: Camden statistics for the two systems for comparison.
Year Previous system 2005/6 Present system 2006/7
System Sort on kerbside Co-mingled kerbside
Presentation Single box Single bag
Vehicles 8 (+ 2 spare) 6
Vehicle payload 2-3 tonnes 6-7 tonnes
Collection rounds 8 6
Working method 1 vehicle per round All vehicles on each round
Manning Driver + 2 Driver + 2
Delivery Transfer stations Transfer stations
Bulking/ transfer - Yes
Sorting On vehicle MRF
Additional data on comparison of the two systems is shown in Tables 3.91,3.92, 3.93 and 
3.94.
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Currert system  used by Camden (Sep 06 to Aug07)
Collection
vehicles
r
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Waste Transfer 
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Transport
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Reprocessor 
or Land fil
Transfer vehicle
Transfer vehicle 1
ITranster vehicle I L a n d f i l
Figure 3.16: Flow diagrams for the two collection systems (Source: EAKRS Camden 
2008)
3.12.6.1 Analysis of the Fuel used in kerbside recycling service collection
The distances covered are made up of the collection round plus delivery to the waste 
transfer station and return to the round. The fuel consumption and annual distance for 
system 1, 2005/06 and system 2 are shown in Table 3.91.
Energy and carbon dioxide release were calculated using the calorific value of the fuel
consumed and carbon dioxide factors from the DEFRA Guidelines for Company Reporting 
on Greenhouse Gas Emissions.
Table 3.91: Camden comparison of fue 1
total 
working
days/year
T 8 2 0
1,560
System distance per fuel used
year per year
(km) (litres)
~2 101.212 " 34.257
J ______ 125.086 43.338
consumption and staff
days in 
alternative 
vehicle
average 
distance 
travelled/day 
(km/dav)
average fuel 
used per day 
(litres/day)
average
hours
worked
per/day
number 
of crew
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3.12.6.2 Efficiency of collection
The efficiency of collection can be used for comparison by examining:
• The number of staff involved
• The distance covered
• The quantities of recyclate collected and recycled
• The average hours the vehicles are operating in the streets
• The distance travelled by the collection vehicle per tonne of recyclate collected
Energy efficiency/carbon footprint is calculated on the basis of a functional unit of 1 tonne 
of recyclate that is collected.
Efficiency of collection can be defined in terms of distance travelled per tonne of recyclate 
collected. This shows a 50% reduction from 20.48 to 10.12 km per tonne of dry recyclate 
collected.
In system 2, quantities of fuel used were 9% lower. Recyclate collected increased by 33% 
and CO2 emissions per tonne decreased by 32%. The distance travelled by refuse 
collection vehicles is reduced from 125,089km to 82,344km, a reduction of 34%. The 
efficiency of collection is shown in Table 3.92.
Table 3.92: Efficiency of collection
Year Fuel used Energy
used
Distance
travelled
C 0 2
produced
Waste
collected
CO2
footprint
Energy
efficiency
Collection
efficiency
litres GJ km kg tonnes kg/tonne MJ/tonne km/tonne
2 2006/7 38.340 1,457 82,344 100,834 8,137 12.39 179 10.12
1 2005/6 42,338 1,609 125,086 111.348 6,109 18.23 263 20.48
The fuel used releases CO2 ; the carbon emission per tonne of recyclate was calculated for 
each system. The relative amounts show a 32% decrease in the CO2 emission per tonne of 
recyclate collected. The comparison of the two systems is shown in Figure 3.17
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Figure 3.17: Summary comparisons of collection systems 2006/7 system against 100% = 
benchmark data for 2005/6 system
3.12.6.3 Energy used in the Material Resource Facility and Transfer Station
The collection vehicles from both systems deliver the collected recyclate for treatment 
The degree of treatment necessary differs between the two collection systems.
System 1 -  Former system
Kerbside sorted material is deposited in bunkers and bulked up in an open-topped skip by a 
wheeled loading shovel for onward transport to the MRF.
System 2 -  Current system
Co-mingle materials are deposited in bunkers and loaded into 80m3 vehicles for 
transporting to the MRF.
Energy consuming items at the transfer station include
• Lighting, office and weighbridge
• Mobile plant
Two transfer stations are used:
• The London Waste facility at Hornsey Street, Islington.
• The Veolia facility at Marsh Lane, Alperton.
The recyclate from the Regis Road Recycling Centre is delivered to Hornsey Street, 
Islington.
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The transfer stations receive recyclate from other London Boroughs. The energy 
consumption allocated to Camden was based on the proportion of the annual throughput 
that is collected from Camden. The fuel and electricity consumption is shown in Table 
3.93.
Table 3.93: Energy consumption of waste transfer - Previous system -  March 2005 to 
February 2006
3.93a. Red diesel consumption activities
Loading lorries for 
onward journey
Other (please 
specify
Red diesel consumption 
(litres/tonne of throughput
material)
Glass Yes - 0.51
Paper Yes - 0
0.51
Yes - 0.51
3.93b. Electrical consumption activities
Compactors Other (please 
specify)
Electrical consumption 
(kWh/tonne of throughput
material)
Paper No Office and 
weighbridge
1.39
Glass No 1.39
Metal No 1.39
Current system -  September 2006 to August 2007 
3.93c. Red diesel consumption activities
Loading lorries for 
onward journey
Other (please 
specify)
Red diesel consumption 
(litres/tonne of throughput
material)
Co-
mingled
Yes — 0.47
3.93d. Electrical consumption activities
Compactors Others (please 
specify)
Electrical consumption 
(kWh/tonne of throughput
material)
Co-
mingled
No Office and 
weighbridge
1
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3.12.6.4 Transport from waste transfer station to Material Resource Facility, 
Greenwich.
The transport of materials from the transfer station to the MRF was 41km for one round 
trip requiring 4.5 hours at an average of 14.5km per hour. The vehicle used was a 44t 
articulated bulk transport vehicle with an average payload of 19 tonnes. At this speed the 
carbon dioxide emissions are double those at normal drive cycle speed.
The energy use and emissions were estimated for the functional unit of 1 tonne of 
recyclate.
The energy consumption and carbon footprint of the waste transfer operation of the two 
systems are shown in Table 3.94.
Table 3.94: Energy and carbon footprint of the waste transfer operations.
3.94a. System 2 Waste transfer
Year Fuel used Energy
used
c o 2
produced
Waste
collected
C 02
footprint
Energy
efficiency
litres GJ kg tonnes kg/tonne MJ/tonne
Electricity
(kwh)
2006/07 8,137 29 3,499 8,137 0,43 4
Fuel oil 2006/07 3,824 145 10,249 8,137 1,26 18
Total
transfer
2006/07 3,824 175 13,748 8,137 L69 21
3.94b. System 1 Waste transfer
Source Year Fuel used Energy
used
c o 2
Produced
Waste
collected
c o 2
footprint
Energy
efficiency
litres GJ kg tonnes kg/tonne MJ/tonne
Electricity
kwh
2005/06 8,491 31 3,651 6,109 0,60 5
Fuel oil 2005/06 3,115 118 8,194 6,109 1.34 19
Total
transfer
2005/06 3,115 149 11,845 6,109 1.94 24
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Relative quantities of recyclate from each transfer station were used in the calculation to 
allocate consumption and distance from the two transfer stations. An aggregate figure for 
fuel consumption and emissions per unit of recyclate was calculated. This is shown in
Table 3.95
Table 3.95: Distance and fuel consumption for bulk haulage to the MRF
L o c a tio n E n e rg y
u se d
D is ta n c e
tra v e lle d
ca W a s te
c o lle c te d
ca
fo o tp r in t
E n e rg y
e f f ic ie n c y
W a s te
’m ile s '
C o lle c tio n
e ff ic ie n c y
litre s G J k m k g to n n e s k g /t M J /t t k m k m /t
A lp e r to n 1 4 ,7 0 3 " 5 5 9 2 4 ,5 0 5 3 9 ,4 0 4 7 ,2 0 7 ~5A 7 IT .5 2 3 2 ,7 9 6 3 .4 0
Is lin g to n 1 .1 7 4 4 5 1 ,957 3 ,1 4 7 9 3 0 3 .3 9 4 8 .0 1 8 ,5 9 0 2 .11
T o ta l 1 5 ,8 7 7 6 0 3 2 6 ,4 6 2 4 2 ,5 5 1 8 ,1 3 7 5 .2 3 74.1 2 5 1 ,3 8 7 3 .2 5
3.12.6.5 The Material Recycling Facility (MRF)
The MRF receives the recyclate from Camden as a single co-mingled stream. The 
operator, Veolia, supplied information on the overall energy consumption used by the 
MRF per tonne of co-mingled recyclate. This is in the form of diesel fuel and electricity 
consumption and is shown in Table 3.96.
Table 3.96:Material Resource Facility electricity and fuel consumption.
Fuel type Annual fuel consumption per tonne of feedstock 
(MRF input) material 01 Sept, to 31 August
2007
Electricity 30 kWh/tonne of feedstock
Red diesel 1.73 litres/tonne of feedstock
The cumulative COi release from the current collection and bulk haulage to the MRF is 
35% less than that from the 2005/06 kerbside-sorted collection. The additional releases of 
the MRF process give a carbon footprint that is 82% more than kerbside-sorted recyclate 
collection. The energy consumption per tonne is 54% higher as a result of the co-mingled 
service using the MRF. The percentage difference is shown in Table 3.97.
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Table 3.97: Energy use and emissions from the Material Resource Facility.
3.97a. System 2 MRF
S o u rc e Y e a r F u e l u se d E n e r4 g y  u se d C 0 2  p ro d u c e d W a s te  c o lle c te d C O 2
fo o tp r in t
E n e rg y
e f f ic ie n c y
E le c tr ic i ty
litre s G J kg to n n e s k g /to n n e M J /to n n e
2 0 0 6 /0 7 2 4 4 ,1 0 4 8 7 9 1 0 4 ,9 6 5 8 ,1 3 7 1 2 ,9 0 108
F u e l o il 2 0 0 6 /0 7 1 4 ,0 7 7 5 3 5 3 7 ,0 2 2 8 ,1 3 7 4 .5 5 6 6
T o ta ls 1 4 ,0 7 7 1 ,414 1 4 1 ,9 8 7 8 ,1 3 7 17 .45 174
3.97b. Sub-totals to the MRF
S y s te m Y e a r F u e l u s e d E n e rg y
u se d
D is ta n c e
tra v e lle d
C 0 2
p ro d u c e d
W a s te
c o lle c te d
C O 2
fo o tp r in t
E n e rg y
e f f ic ie n c y
C o lle c t io n
e f f ic ie n c y
litres GJ Km kg tonnes kg/tonne M J/tonne km /tonne
2 2 0 0 6 /7 5 8 ,0 4 1 2 ,2 3 5 1 0 8 ,8 0 6 1 5 3 ,1 3 3 8 ,1 7 3 19.31 2 7 5 1 3 .3 7
1 2 0 0 5 /6 4 5 ,4 5 3 1 ,7 5 8 1 2 5 ,0 8 6 1 2 3 ,1 9 2 6 ,1 0 9 2 0 .1 7 2 8 8 2 0 .4 8
3.97c. Sub-totals to the MRF output
S y s te m Y ear F ue l used E n erg y
used
D istan ce
trav e lled
C O 2
p ro d u ced
W aste
co llec ted
C O 2
foo tp rin t
E nergy
e ffic ien cy
C o llec tio n
e ffic ien cy
litres G J K m kg to n n es k g /to n n e M J/to n n e K m /to n n e
2 2 0 0 6 /7 7 2 ,1 1 8 3 ,6 4 9 1 0 8 ,8 0 6 2 9 9 ,1 1 9 8 ,3 1 7 3 6 .7 6 4 4 8 1 3 .3 7
1 2 0 0 5 /6 4 8 ,5 6 8 1 ,7 5 8 1 2 5 ,0 8 6 1 2 3 ,1 9 2 6 ,1 0 9 2 0 .1 7 2 8 8 2 0 .4 8
3.12.6.6 Transport of Recyclate after sorting
For the previous kerbside sorting system, segregated materials were held in bunkers and 
when a load had accumulated was bulked direct to the processor for recycling. In the case 
of the co-mingled MRF system, the separated materials are bulked and sent to various 
processors. To allow stability of comparison it was decided to assume all recyclate is to be 
transported as far as the M25 motorway ring. The distances from the MRF and transfer 
station were estimated from a map and the fuel use and efficiency of the systems 
compared.
Comparison of the carbon footprints indicates that there is a 30% improvement in the
carbon dioxide emissions and efficiency as a result of the proximity of the MRF to the 
M25 (Table 3.98).
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Table 3.98: Carbon dioxide and efficiency comparison of transfer of recyclate to the M25.
S y s te m Y e a r F u e l u se d E n e rg y
u se d
D is ta n c e
tra v e lle d
C 0 2
p ro d u c e d
W a ste
c o lle c te d
C 0 2
fo o tp r in t
E n e rg y
e f f ic ie n c y
C o lle c tio n
e ff ic ie n c y
litre s G J k m kg to n n e s k g /to n n e M J /to n n e k m /to n n e
2 2006/7 2,083 79 6,944 5,478 8.137 0,67 1 0 0.85
1 2005/6 2,192 83 7,306 5,788 6,109 0.95 14 1 . 2 0
The distance to the processor can influence the efficiency and this is demonstrated in the 
recycling of paper from Camden. At the time of the first collection system paper was 
transported to Ellesmere Port, Cheshire and in the second system to Allington Paper Mill 
in Kent. The addition that this has on the overall footprint and efficiency is demonstrated 
in Table 11. The effect of the reduction in transport to the processor is to make the overall 
carbon footprint and energy efficiency in the case of paper recycling similar for both 
systems (Table 3.99).
Table 3.99: Carbon dioxide and energy efficiency for collection processing and delivery of 
recyclate to Re-processors only,_________________________________________ ______ _
S y s t
e m
Y e a r F u e l u se d E n e rg y
u se d
D is ta n c e
tra v e lle d
C 0 2
p ro d u c e d
W a s te
c o lle c te d
C 0 2
fo o tp r in t
E n e rg y
e f f ic ie n c y
C o lle c t io n
e f f ic ie n c y
litre s G J k m kg to n n e s k g /to n n e M J /to n n e k m /to n n e
2 2 0 0 6 /7 2 ,0 8 3 2 1 3 1 8 ,7 0 3 1 4 ,7 6 7 5 ,6 1 1 2 .6 3 38 3 .3 3
1 2 0 0 5 /6 2 ,1 9 2 8 7 6 7 6 ,8 0 6 6 0 ,6 0 0 3 ,3 3 7 1 8 .1 6 2 6 2 2 3 .0 2
3.12.7 Overall performance of the Collection and Processing Systems
An analysis of the figures for the overall performance of the collection and processing 
systems indicates that the co-mingled service used 459 MJ/tonne compared with 301 
MJ/tonne for the kerbside sorted collection.
The carbon footprint is 37.43 kg/tonne for the co-mingled collection and 21.12 kg/tonne 
for the kerbside sorted collection; a 77% increase in carbon emissions for the co-mingled 
over the kerbside collection.
The reduction in transport from Cheshire to Kent shows an improvement for the kerbside 
sorted collection of 35% to make the carbon footprint and efficiency in the case of paper 
recycling similar to that of the former system; (Table 3.100).
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Table 3.100: Overall Carbon Dioxide and Energy Efficiency for Collection, Processing and 
Delivery of Recyclate as far as the M 2 5 .________________________________________
S y s te m Y ear Fuel used E nergy D istance C 0 2 W aste C 0 2 E nergy C o llec tio n
used travelled produced co llec ted foo tp rin t e ffic iency effic ien cy
L itres G J km kg to n n es k g /to n n e M J/tonne k m /to n n e
2 2006 /7 74,201 3 ,728 115,749 304 ,598 8 ,317 37 .43 458 14.23
1 2 0 0 5 /6 5 0 .760 1.841 | 132,391 128 ,980 6 ,1 0 9 21.11 301 21 .67
3.12.8 Waste quantities and composition
The composition of the recyclate handled by the waste transfer stations and the MRF was 
analysed from recorded vehicle delivery weights and waste compositional survey 
information. The change in composition, quantities and the amounts received by each of 
the transfer stations is shown in Table 3.101. By comparison it can be seen that the overall 
quantity of recyclate has increased. This is apparent in the additional classes of material 
collected in the 2006/07 survey, e.g. metal, plastic and card.
Table 3.101: Summary of total waste in each class
Y ear 2006 /7 2 0 0 5 /6  1
2 0 0 5 /6  c la sses 2 0 0 6 /7  c lasses T on n ag e
T otal
G re e n w ic h  M R F  %  sp lit 
(a s  rep o rte d  b y  V eo lia ) |
B y  2 0 0 5 /6  
c la ss
T on n ag e
T otal
%  E x . C o -
m in g led
%  to ta l av e rag e %  av e rag e
S o ft m ix ed  p ap e r 181 2 .27
N ew s &  P am s 3 ,524 4 3 .3 0
P ap e r M ix ed  p aper 1,533 18.83 6 4 .4 0 3 ,337 6 7 .5
C ard b o a rd 372 4 .58 4 .5 8
H D P E 0
P E T 1 0 .0 2
P las tic  S acks 0 0 .0 0
M ix ed  p lastic 285 3 .49
P lastic  B o ttles P la s tic  film 6 0 0 .73 4 .23
C a n s  Steel 206 2 .5 2
C a n s  a lu m in iu m 39 0 ,4 7
M etals C ans M ix ed 188 2.31 5 .29 28 0 .6
G lass G la ss  N C 1,402 17.31 17.31 1,562 0 .6
R esid u a l W aste 3 5 0 4 .27 4 .2 7
T otal 8  143 100,00 100.00 4 ,9 4 3
1
100 .00
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3.12.9 Health and Safety
A comparison of the hazards and risk was made of the two collection systems. The source 
data for the 2006/7 are the risk assessment and reports by managers over the period 
December 2004 to February 2006. The essential tasks for the kerbside collection are taken 
from the risk assessment dated December 2004 (kerbside sorting).
From the assessments, the number of tasks that have a significant risk were identified and 
compared. This showed 15 hazards for the kerbside sorting collection and 10 for the co-
mingled collection.
The number of staff on the collection rounds is changed from 24 with the kerbside sorting 
collection system to 18 for the co-mingled collection. The risk factors are shown in Table 
3.102.
Table 3.102: Risk factor for kerbside collection
C o lle c t io n  S y s te m 2 0 0 4 /5 2 0 0 6 /7
S ig n if ic a n t  r is k 15 10
N u m b e r  o f  s ta f f 24 18
R is k  f a c to r 3 6 0 190
P e r c e n ta g e  o f  k e rb s id e  s o r t in g 1 0 0 % 5 3 %
3.12.10 Resident satisfaction
The survey was instigated in response to residents’ desire for an increase the categories of 
items collected to include plastic and card and an improvement in the service as 
demonstrated in the Camden 2005 waste survey (Table 3.103).
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Table 3.103: Residents Waste Survey (2005).
Issu e C o u n t %  s u rv e y s  is su e d
P la s t ic /c a rd  c o l le c t io n 7 0 3 3 6 .4
B in  l id s  n o t  r e p la c e  /  s p i l la g e  n o t  c le a re d 2 5 8 1 3 .4
B o x /b a g  re q u e s t 185 9 .5
B o x e s  fo r  e s ta te  r e s id e n ts 109 5 .6
U n re l ia b le  r e c y c l in g  s e rv ic e 7 4 3 .7
G re e n  w a s te  is s u e 68 3 .5
U n re l ia b le  r e fu s e  s e rv ic e 64 3 .3
M o re  r e c y c l in g  c o l le c t io n s 5 8 3
M o re  r e c y c l in g  b a n k s 5 6 2 .9
B u lk y  w a s te  is s u e 5 4 2 .8
3.12.11 External costs for kerbside collection
The external costs: included changes to the collection and transport system and 
inconvenience during the change-over both to residents and road traffic. These were 
calculated from the distances and emissions from the fuel that was consumed using 
emission, infrastructure, congestion, noise and accident cost factors. The absolute external 
costs for the recycling operation are increased marginally by 10%. This is off set by the 
increased tonnage of recyclate collected under the new system that results in a 19% 
reduction in the cost per tonne from £15.28 to £12.46. The costs are shown in Table 3.104.
Table 3.104: External costs for recycling kerbside collection.
S y s te m  1 S y s te m  2
E x te rn a l  c o s t £ £
In f r a s t ru c tu re 3 ,7 4 2 .2 2 7 ,4 9 9 .6 7
N o is e 1 ,6 6 4 .3 9 1 ,4 9 0 .2 9
C o n g e s t io n 5 8 ,8 3 7 .5 5 6 0 ,2 3 4 .6 7
A c c id e n ts 8 ,9 0 5 .4 5 7 ,4 2 6 .6 6
P o llu tio n 1 9 ,2 1 0 .2 4 2 4 ,7 4 5 .0 4
T o ta ls 9 3 ,3 6 0 .8 6 1 0 1 ,3 9 6 .3 4
E x te rn a l  c o s t  p e r  to n n e  c o l le c te d 1 5 .2 8 1 2 .4 6
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3.12.12 Comparison results
Figure 3.18 is the same base as the 2004/05 system so that it is directly comparable to 
figures 5 and 6. Collection comparison old and new systems for 2006/07 volumes.
300%
250%
(/) 200%
’B
i
150%
100%
50%
Recyclate Collection to M25
a  y<<? s /
cP* A«?
Figure 3.18: Collection comparison old and new systems for 2006/07 volumes
Figures 3.19 and 3.20 show the benefit of the larger collection vehicles and also the effect
of the MRF.
300%
< /
/
/
R ecyc la te  C o llection  to M25
A
/
&
/  /  c °  ^
#  A
* s
A  A 
& 
156
t  
10 
   
d l lt l  
""""'i- --------~------------~~~---
-----
:  . 
  
. 
e ll  :2S 
- ...-- ------~-~--------~---------, 
,_ 1------==------------
l .-1--i 
i ''°" f-,..a; -7 'I; 
• j ·-
-
... 
 
~ 
Figure 3.19: Shows distances travelled, time on the road, energy consumed and CO2
Figure 3.20: Comparison of the 2 systems with 2005/06 baseline 100%
The overall footprint for the two systems co-mingled and kerbside sorted are 37.43kg/CCh/ 
tonne and 21.1 lkg/COz/tonne respectively
3.12.13 Conclusions
The analysis of the data has produced some important information on the controversial 
question of comparison between two systems of kerbside recyclate collection.
The information on efficiency, energy, carbon footprint and relative costs of the systems, 
allows comparison to be made at each step of the collection systems.
3.12.14 Transport efficiency:
• The improvement to the efficiency is in line with the recently developed DEFRA 
Guidance from the Waste Implementation Programme.
• The overall distance the refuse vehicles travel in the Borough is reduced in absolute 
terms with the introduction of the co-mingled service.
• The efficiency of collection in kilometres travelled by the vehicles is improved by 
50%.
• The time the collection vehicles are on the road is reduced by 30%.
• When the bulk haulage of the recyclate to the MRF is included, the efficiency of the 
collection is 35% better.
• The increase in recyclate treatment efficiency has improved upon ‘best practice’ and 
the reduction in carbon emissions leads toward the Best Environmental Option (BEO).
• Sending the recyclate to a MRF closer to the Borough would improve the transport 
efficiency of the system.
The waste statistics for 2007-08 give some indication of the improvement arising from the 
audit. Household waste collected- 51,753 tonnes; Commercial waste collected - 57,010 
tonnes; Recycling - 19,607 tonnes (Metcalfe 2008).
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3.12.15 Energy and Carbon footprint:
• The energy used to service the co-mingled recyclate has reduced by 9%.
• The carbon footprint of the collection is 32% smaller per tonne of recyclate collected.
• The advantage is reduced to 4% when the transport to the MRF is added.
• The carbon footprint of the MRF treatment is as much as the collection and bulk 
transport combined.
• The carbon footprint for the whole process for the co-mingled collection, transfer and 
MRF is 77% greater than the kerbside sorted recyclate collection system.
• Long distances to re-processors used for the kerbside sorted materials give a 
comparable effect on the footprint as the use of the MRF.
• The introduction of the co-mingled scheme has been successful in stimulating 
recycling of additional materials: - card, plastic and mixed paper.
The energy audit and quantifying of the carbon footprint satisfies the investigation into
innovation. It offers a blueprint for other Authorities operating, or considering, kerbside
collection of dry recyclate who need to establish the carbon footprint of the operations.
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Chapter 4 Discussion, Conclusions and Future Research
The Collection, Treatment and Disposal of Municipal Solid Waste 
Arising in London: Key Recommendations to ensure compliance with European 
Commission Directive led Drivers and Targets
This research contains the findings from research into the methods used for the collection, 
treatment and disposal of municipal solid waste management of the 33 London Boroughs 
who have the duty and responsibility to ensure these duties are carried out under 
government legislation in compliance with European Waste Management Directives.
4.1. Practice for Municipal Solid Waste Collection in London
Waste Collection Authorities data; Examples of waste management statistics that are 
available for each of the collection authorities can be found in Tables 3.8, 3.27, 3.33, 3.5, 
3.59. 3.74, 3.89. The information is used within the authority to monitor progress as the 
component statistics change (e.g. population, costs, etc). It would be less useful as a 
comparison with other waste management collection authorities without taking into 
consideration the barriers faced by other WCAs. This also applies to the performance 
ranking, e.g. Bexley LB 40% recycling rate. (2006/07) appears at the top of the ranking 
and Tower Hamlets 11.75% (2006/07) at the bottom (Tables 3.1 and 3.2), Tower Hamlets 
may learn something from Bexley however, traffic congestion and high-rise premises have 
problems that cannot be overcome so easily (Table 3.1 and 3.2).
The number and types of materials accepted for resource recovery by the WCAs differ 
from 4 types to 11 types (Table 1.6). To comply with the waste hierarchy (Fig 1.1) and to 
maximise the potential of recyclate available this area needs to be fully exploited. 
However, there are barriers that must be overcome (Table 1.10 and 1.11). The more 
complex barriers require Government intervention and funding Tables 1.20 to 1.24 and 
1.49 show the mandatory targets and the time scale in which they must be achieved. 
WRAP (Table 1.13) is among Government and non-Government organisations set up to 
assist in the improvement and development of waste resource management by overcoming 
the barriers.
159
r  
 
: 
  
   , 
    
m m . 
  
t 
!b     
 .     
   
   
 10  
.  
1 1   
  
    l  
  
 .  
   .
I. .  l   
  
   . 
 
l  ing 
 
 
Methods for storage of waste are found in case studies 1-8 and Figures .3.8, 3.10 (recyclate 
bag system), 3.21, 3.23, 3.24 (recyclate box system) 3.25, 3.30, 3.15, 3.102. These 
indicates the success of the campaign to raise awareness and increases resource recovery. 
Table 3.49 shows sack and bin types with the charges for hiring and emptying to improve 
the collection of commercial waste. Table 3.51 displays a series of option of boxes, bags 
and collection periods. In Chapter 3, Table 3.52 shows the charges levied on optional 
extras. Option of choice is governed by traffic and population density together with the 
type of property e.g. Bexley 408 multi-storey and local traffic average speed 22mph,
Tower Hamlets 19,000 multi-storey premises and local traffic average speed 10/12mph.
In general the projects concentrate on recyclate and residual household waste and 
collection of kitchen waste. Table 1.47 is being widely adopted (Case Study No. 6 and No. 
2). Green waste and/or combined kitchen waste is a key area and is covered in Case Study 
No. 7, (Ch.3).
‘Doorstepping’ (Read 2003) is extensively used to raise awareness to educate and inform 
the Residents of the service available and the reasons and importance of maximising the 
resources. With the exception of Case Study No.9, some form of doorstepping is used in all 
Case Studies (see Tables 1.48, 3.4, 3.18, 3.28). Tables 3.4, 3.5 and 3.6 illustrate the method 
of group selection, the time and cost involved in ‘doorstepping’.
LB Southwark used a nine-point questionnaire in their door-stepping campaign to increase 
resource recovery. Fig 3.1 shows the stringent targets to avoid the financial penalty from 
the Landfill Directive. Figs. 3.2 to 3.10 demonstrate the need to inform the residents and 
improve the service. Fig. 3.3 covers materials collected and especially the use of ‘bring’ 
sites and the resource recovery facility (RRF) - Fig 3.11, 3.12. Use of waste minimisation 
as in Fig 3.13 signifies a trend in using real nappies.
The result of the increase in residential high-rise flats and multi-storey office 
accommodation with commercial outlets is shown in Table 3.9 along with the 600% 
increase in recycling over the last 6 years. The disposal routes for Southwark are in Table 
3.10, (Ch.3 Case Study No.l).
Green waste i.e. kitchen waste and garden waste is an important element in the 
environmental impact of municipal solid waste, in particular food waste. Putrescible waste
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at 27/28% by weight in the average household is a significant proportion of available 
resource recovery material (see Chapter 2 2.3 section 1 and 2).
Although being the second most deprived local authority on the UK Index of Multiple 
Deprivation (IMD), and among the poorest performers for recycling in London, ranked 
24th, Hackney Borough Council is still required to attain the mandatory targets for resource 
recovery and minimisation of MSW to landfill.
To minimise the residual waste being sent to landfill and avoid the risk of Government 
sanctions and to improve the Borough recycling rate a trial kitchen waste collection service 
was developed. The set outs and kilograms collected with the number and type of dwelling 
indicate the collection from flats is less productive than from street level premises (Tables 
3.11, 3.1 la, 3.1 lb and 3.13). A kitchen waste collection service may be influenced by the 
collection arrangements made for the collection of residual waste (Table 3.12).
Comparison was made with the results from optional schemes that show Hackney scheme 
in the upper second quartile (Tables 3.15 and 3.16), although in Table 3.17 the comparison 
from flats was less favourable. Possible advantageous changes are in Table 3.16. (Ch.3 
case study 2). In section 3.5.3.10, ELCRP, an example of costs for a comparable kitchen 
waste collection scheme is produced.
In the reorganisation of the London Boroughs (1965), the 33 new Authorities were 
allocated areas with approximately similar numbers of population. Case Study No 3 
illustrates how the numbers in age groups of a population can affect management financial 
policy in a London Borough. Enfield has above average numbers in the high and low age 
groups (Table 3.18).
The Borough waste management statistics with Best Value Performance (BVP) (Table 
3.19) highlight the need to increase the recycling rate in line with published guidelines 
(DEFRA, 2006).
To achieve an increase in resource recovery and promote recycling a ‘doorstepping, 
campaign was carried out (Hyder) starting in July 2007 with a particular objective to 
increase awareness among the high level of Black and Asian Minority Ethnic (BAME) 
Communities, multi-lingual pamphlets were issued (Table 3.26). The timetable of actions 
(Table 3.20), and the results from the number of premises visited (Tables 3.20a, 3.21, 3.22,
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3.24) give the results of new and additional participants. Observations i.e. box or wheeled 
bin, poor /good service among other complaints (Table 3.25) help to shape the final 
conclusion. The result of the campaign has achieved the objective by increasing 
participation and the resource recovery rate.
A Waste Attitude Programme was launched in 2007 as a joint partnership of Brent Council 
and Business Eco Network (BEN) to raise awareness for improvement in the collection, 
treatment and disposal of the municipal solid waste arising in the London Borough of 
Brent (Chapter 3 case study 4). The Borough statistics 2006/07 (Table 3.27) illustrate the 
need for MSW to be diverted from landfill disposal in order to avoid a financial penalty 
(LATS). A Review Board (2007) commissioned a review of the current method of 
municipal solid waste management (Tables 3,28, 3.29, 3.30 and 3.32). The percentage rate 
of door-knocking (Table 3.28) and the participation rate of streets re-boxed (Table 3.29) 
followed by Table 3.30, were monitored prior to a report to the Review Board.
Focus Group meetings were held to increase awareness and explain the reason for 
segregating and increasing recycling of household waste (Table 3.32). Although the 
campaign was successful in increasing the recycling rate, the Council decided residents 
who do not participate would be sent warning letters and may subsequently be summoned 
in a Magistrate’s Court.
The joint waste management partnership of Brent Council and Veolia ES are trialing the 
use of Liquid Methane Gas in the refuse collection vehicles as a means of minimising the 
carbon footprint and improving the best value performance (BVP) of the service.
Waste arising in a local authority area which is often over looked is the commercial waste 
produced by Small and Medium Enterprises (SME). In pursuance of BPEO and 
compliance with the spirit of the Mayor of London’s waste strategy, the London Borough 
of Richmond upon Thames Council installed a new commercial waste collection service. 
The main arrangement for the management of commercial waste is acceptance at the 
Townmead Road Reuse and recycling Facility, it is the main source of income from 
commercial waste management.
In Richmond, there is a high (30%) single person occupancy together with a low 
percentage of young and above average percentage of over 85 years old residents 
compared with the rest of the London Boroughs. Non-white ethnic minorities account for
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9% of the population (ONS 2004) in Richmond. The waste management statistics with 
costing and recycling figures for the Borough of Richmond upon Thames 2005/06 are in 
Table 3.33.
The survey was a written questionnaire followed up by Council personnel making visits in 
reply to answers in the questionnaire. Who currently collect the waste and how long has 
the respondent used the service are in Tables 3.34, 3.35, 3.36. Questions 4, 5 and 6 sought 
opinion on proposed new arrangements in Tables 3.37, 3.38 and the degree of satisfaction 
with the current commercial waste collection service in Tables 3.39, 3.40 was 80/90% - 
good to excellent. The question ‘is the service value for money’ (Table 3.41) was not so 
good with 67% thought the service was poor or very poor value for money. The Council’s 
method of payments on the web site had a better response with 85% classing them good to 
excellent. 52% of the respondent said they currently recycle (Table 3.45).
The type of waste produced for recycling by percentage in Table 3.43 shows mainly paper 
and card. 67% of the respondent would increase their participation if the price for 
collection was reduced by 50% (Table 3.46).
The type of commercial waste accepted at the Townmead Road RR Facility and the 
revenue arising from the service, almost £1 million in 2006 (Table 3.47). Charges for 
collected commercial waste were increased in 2008 (Table 3.48). There was a reduced rate 
for segregated recyclate collected (Table 4.49). Recycling rates increased from 29.56% in 
2005/06 to 31.71% in 2006/07.
A project, Persuasion through Change in Collection', was carried out in the London 
Borough of Harrow in 2005 followed by a progress and monitoring ‘doorstepping’ 
campaign in July to September 2006. The result of the increased awareness and changes to 
the recycling service are shown in Table 3.50. Although there has been an increase in 
population there has been a decrease in household waste arising and per kilograms head of 
population. The recycling rate per household has increased by almost 100% and for MSW 
the recycling rate for 2007/08 has risen to 34.54%. The table also shows a 200% increase 
in the collection of kitchen waste and an 18,000 tonne decrease in waste sent to the West 
London Waste Authority for disposal.
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Options for future consideration (Table 3.51) included additional containers and charges 
for additional services to include a free clinical waste collection bin if requested by patient 
or hospital (Table 3.52).
A questionnaire on the Kitchen waste trial that had been carried out produced data on 
customer attitude and comments (Tables 3.51, 3.52, 3.53, 3.54 and 3.55). A summary of 
the results (Table 3.56) displays a fluctuation of participation over 3 different collection 
areas but the final analysis suggests an increase in recycling between 24 and 32%. 
Suggestions for improvements and complaints are dealt with in Tables 3.57 and 3.58. The 
kitchen waste tonnes collected increased by 300%. At the commencement of the 
monitoring campaign there was an immediate increase in requests for additional green 
boxes (Figure 3.15). Household recycling rate increased 125%, MSW recycling up by 90% 
and Residual waste tonnage to landfill down from 105,881 in 2004/05 to 74,679 tonne in 
2007/08.
The conclusion drawn from the result of the survey if replicated across the Borough would 
divert 17,000 tonne of biodegradable waste per annum from landfill a reduction of £80,000 
per year to WLWA and minimise the risk of a LATS penalty.
This study highlights the results that continuous publicity and monitoring together with the 
inclusion of more separation of recyclable material, here, kitchen waste, can lead to 
achieving the objectives of less residual waste to landfill. Reaching the mandatory targets 
at a lower cost demonstrates the success of the campaign.
Another area sometimes neglected is the seasonal arising for disposal of garden waste. 
Houses with a small garden composting may be limited unless the occupant is a dedicated 
gardener. Garden/green waste now included in the latest definition of MSW may be a 
problem with some authorities collecting it free of charge and other authorities charging 
for the collection and disposal.
Waste management statistics 2006/07 for LB Lewisham are in Table 3.59. The London 
Borough of Lewisham (Case Study 7) has failed to achieve the set mandatory target for 
recycling and The Council decided to instigate a pilot Garden Waste Collection Scheme in 
conjunction with London Remade Solutions. The objectives were to evaluate the tonnage 
arising and effect an increase in the recycling rate; to find the Best Possible Environmental
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Option (BPEO) for collection and disposal and to provide recommendations for
improvements.
The timetable monitoring periods July to October 2007 are in Table 3.60 and the number 
of households monitored in Table 3.61. Data on the set out rate, households served, total 
waste arising and composting rate in Tables 3.62, 3.63, 3.64 and 3.65. Extrapolated
tonnage in Table 3.66 produce figures for the possible total amount of garden waste for 
disposal.
Two alternative methods for collection were evaluated (Tables 3.67 and 3.68) and the 
results were analysed to form a conclusion. Option 1, to introduce a free garden waste 
collection throughout the Borough area all year round and option 2 to offer a free garden 
waste collection service from April to October. The Mayor of Lewisham’s committee rule 
that a free service would be too costly to operate. The decision was made to retain the 
current system i.e. residents may purchase sacks @ 10 sacks for £10 which will be 
collected on request. To be augmented by 4 designated sites across the Borough where a 
vehicle and attendants would be located from April to October on Saturdays and Sundays 
from 8am to 10am to accept garden waste delivered by residents free of charge.
The pilot exercise highlighted other areas of the MSW collection system that would benefit 
from a method change and The Council is considering option through the waste 
management strategy. The options will include borough-wide collection of garden and 
kitchen waste.
4.2. Potential Practice for Municipal Solid Waste Management and Treatment in 
context of London
The main drivers for the treatment of MSW arising in the London Boroughs are the 
mandatory targets for recycling material and the need to minimise the biodegradable waste 
sent to landfill. Under The Landfill Allowance Scheme (LAS) each waste collection 
authority (WCA) has been allocated an annually diminishing target for biodegradable 
waste that it is permitted to discharge in a landfill site (Figure 3.1 and Table 3.8). Every 
tonne exceeding the annual quota will be penalised with a fine of £150 per tonne (LATS).
Options of treatment for recyclate vary from borough to borough governed by local 
conditions, market availability, the proximity principle and adherence to the Waste
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Hierarchy. The recycling figures for all the waste management authorities for 2006/07 are 
found in Tables3.1 and 3.2. The barriers to the improvement of resource recovery and the 
methods used by collection authorities to overcome them are in Tables 3.3 and 3.4.
Recyclate available in household waste is in Table 1.16, (Parfitt 2002). The numbers and 
types of materials collected at kerbside, ‘bring’ banks and resource recovery facilities 
(Figure 3.11) by each collection authority vary between 4 materials and 12/13 material e.g. 
Figures 3.3, 3.9 with recycling statistics in Figure 3.14 and Table 3.9. An example of 
recycling progress is in Figure 3.14 and Tables 3.9, 3.101. Data on borough recycling 
tonnage collected, percentage and target achieved can be seen in “Borough Waste 
Management Statistics” (Tables 3.8, 3.19, 3.27, 3.50,3.59 and 3.74).
Other waste material, similar to household waste, found in municipal solid waste (MSW) 
that would be suitable for resource recovery include garden waste (case study 7); kitchen 
waste (case study 2 and case study 6); old furniture and waste electrical and electronic 
equipment (WEEE). Commercial and some industrial waste arising is mainly handled 
through a resource recovery facility. Type of waste generally produced for recycling by 
participant in commercial enterprises is shown (Table 3.44 and case study 9).
Initial treatment may be separation at source i.e. kerbside or co-mingled to a material 
recovery facility (MRF) (case study 10) or with bulky items by special collection. After 
separation at the MRF the homogenous materials are sent for refurbishing or recycling. 
The biodegradable element maybe treated at the resource recovery facility by aerobic 
(composting) or anaerobic treatment as part of mechanical biological treatment plant 
(MBT) (case study 8)
There is a large amount of variation across the borough recycling rates (Tables 3.10 and 
3.2); these tables also show a wide variation in the kilograms per head of residual waste 
arising. Although there is a slight increase where an authority has instituted a compulsory 
system for segregation of dry recyclables (Section 3.7.6), it does not appear to be 
significant. Density of population (Table 3.18), i.e. inner or outer borough only shows a 
modest effect on the figure mainly from areas containing more or less flats.
Discounting the figures produced in case study 9, (City of London,) an exception that 
would distort the figures, the paper content in an average household is about 28/30% by
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weight. Newspapers and magazines are the most readily segregated and many daily 
newspapers use over 80% of reclaimed paper in their production.
Putrescible waste accounts for around 27% by weight in the household residual waste 
stream and the move to install a weekly collection of kitchen waste for utilisation is an 
important measure to meet the statutory targets for recycling and landfill.
The Hackney project investigated variations between street level and high-rise properties 
(Table 3.11, 3.1 la, 3.1 lb), and estimated food waste generation (Table 3.13) shows more 
kilograms per dwelling from street level properties than kg from flats (Table 3,12). The 
success of the project is found in Table 3.15 where comparison is made between other 
projects and over time. Recommended changes that could improve the aim to meet the 
targets and the potential available from flats are in Tables3.16 and 3.17.
An example of the progression and follow-up of a monitoring and awareness campaign is 
produced in Table 3.50 with the kitchen waste collected increasing 200%. The table also 
shows improvement in all other figures except in the cost of collection. Part of the 
campaign to investigate the reaction to the introduction of a kitchen waste collection 
(Tables 3.54, 3.55), The summary of the results (Table 3.56) has a majority of participant 
would like an increase in number of materials recycled and increased collections (Table 
3.57). The demand for recycling containers as a result of the campaign is in Figure 3.15. A 
result of the campaign was a 300% increase in kitchen waste collection, the cost per 
household reduced by 16% and over the four-year period of the campaign residual waste to 
landfill decreased by 30% (31,000 tonnes).
‘Green’ or garden waste is often considered along with kitchen waste; if the end product is 
to be a soil conditioner or compost, many authorities have combined the two into one 
container collection system.
The London Borough of Lewisham with 47% of the population living in kerbside 
properties and 51.9% living in flats, of this population 33% are Black and Asian Minority 
Ethnic (BAME). Lewisham disposes the greater percentage of the municipal solid waste 
arising in the borough to the South East London Combined Heat and Power Plant 
(SELCHP). To minimise waste that was being disposed in landfill and to increase the poor 
recycling rate, the Council ran a pilot scheme (2007) to evaluate the collection of garden 
waste (case study 7). The progression of the project can be traced in Tables 3.60, 3,61,
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3.62, 3.63, 3.64 with the composting rate (Table 3.65) and extrapolated figures (Tables 
3.66 and 3.67). Although showing an increase in waste collected and two options analysed, 
the final conclusion taken by Council was to retain the current system of charging £1 per 
bag for collection to be augmented by acceptance, free of charge, at one of 4 designated 
site. This to operate from April to October on each Saturday and Sunday from 8am to 
10am. is Borough-wide free collection service was not considered a viable option (Section 
3.10.8).
18 of the London collection authorities collect garden waste separately, 3 of these collect 
weekly, 9 collect fortnightly and 5 collect on request. 7 WCA collect kitchen waste and 
garden waste mixed. 12 WCAs collect kitchen waste separately 10 with a weekly 
collection, 1 collects twice a week and 1 collects fortnightly.
13 issue kitchen caddies, 4 use disposable bags, 5 use re-usable bags, 8 use wheeled bins 
and 2 rely on the resident to supply own bag. Kilogrammes collected vary from 2kg to 
232kg for mixed food and garden waste and 3kg to 270kg for garden waste only. The 
Green waste is treated by anaerobic digestion at composting plants within the M25 area 
e.g. Sutton, Bromley, Slough, and at Frog Island and Cleanaway site in Essex.
4.2.1. Case Studies
C S1. The London Borough of Southwark with a recycling rate in 2006/07 of 18.64% dry 
recyclate to Grosvenor Recycling Facility in Greenwich and 4.28% composted, MSW 
recycling rate 22.92% (Table 3.8).
CS2. The London Borough of Hackney has a recycling rate of 18.64% from household 
waste and 25% MSW (Section 3.5.2).
CS3. The London Borough of Enfield has a dry recyclate rate of 19.36%, composting 
figure of 10.28% and MSW percentage at 29.4% (Table 3.18). The aims of Enfield 
Council, using a doorstepping campaign, was to increase the number of types of materials 
recovered by the kerbside collection system. To include flats into the recycling scheme and 
to minimise the tonnage of residual biodegradable waste going to landfill. The increased 
demand for green and black boxes during and after the campaign (Tables 3.21, 3.32, 3.34) 
prove the value of the exercise. Table 3.25, a question on satisfaction, highlights areas 
where immediate action is required.
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CS4. The London Borough of Brent in 2006/07 produced a recycling rate of dry recyclate 
of 11.25%, for composting the figure was 10.27% and MSW 21.52% (Table 3.27). The 
success of an awareness campaign produced a 20.85% participation rate among residents 
(Tables 3.28, 3.29. and 3.30). Using the recycling box service is compulsory with the 
possibility of a fine for persistent offenders.
Brent Council and their contracted waste management partner are co-operating on trial 
using compressed methane gas fuel for the transport fleet to achieve Best Value and to 
minimise the carbon footprint of the service (Section 3.7.6).
CS5. The London Borough of Richmond upon Thames showed in 2006/07 a dry recycling 
rate of 29.56% and MSW rate of 31.71% (Table 3.49). The project the Council instituted 
was in the form of a questionnaire to be followed up by visits from members of the project 
team. The aim was to examine the current manner of recyclate collection from commercial 
premises and to offer an alternative to the current method. Tables showing the results 
include satisfaction with, and or change of, the current organisation, options for a new 
service with charges and method explained are in Tables 3.34,3.35, 3.36, 3.37, 3.38, 3.39, 
3.40 with Tables 3.41 and 3.42 displaying the revised charging system offered for 
discussion (Table 3.48).
Types of commercial waste accepted at the Townmead Road Resource Recovery Facility 
and the income from this service are in Table 3.47 with the new scale of collection charges 
in Tables 3.48 and 3.49. The Council is anticipating an increase in the recycling rate as a 
result of these changes.
CS6. The London Borough of Harrow in their table of statistics has a dry recyclate rate of 
22.87% from household waste and 34.54% rate for MSW 2006/07 (Table 3.50)
The table has comparative figures from 2004/05 to 2007/08, with the household recycling 
rate for the last year at 27.07%, a 5% improvement after the campaign. The tonnage of 
biodegradable waste sent to landfill and the increase in resource recovery from 18.8% to 
34.54% illustrates the improvement resulting from the actions taken over this period.
The campaign “Persuasion through Change in Collection Systems” (2005) examined the 
options for future development of collection, treatment and disposal of the MSW. The 
Monitoring and Awareness Campaign investigated the progress and introduced alterations 
to the recycling service (Table 3.51) and a kitchen waste questionnaire to ascertain the
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feasibility of supplying a collection service (Tables 3.45, 3.55, 3.47 and 3.58). A summary 
of the results (Table 3.56) has the increased recycling percentage rate and the increase in 
the demand for recycling containers (Fig. 3.15).
Suggestions for improvement and comments on the service (Tables 3.57 and 3.58) 
produced areas requiring further investigation. Although the huge demand for additional 
containers (3.15) and the resulting increase in the household recycling rate (+125%) and 
the decrease in biodegradable waste to landfill indicates the campaign is a proven success.
CS7. The London Borough of Lewisham sends the largest portion of the residual waste 
arising in the Borough to the SELCHP plant. Statistics (Table 3.59) have a combined 
household/MSW waste, recycling figure of 15.96% for 2006/07. The need to improve this 
rate induced a pilot scheme to evaluate the collection of garden waste and find the Best 
Possible Environmental Option (BPEO). For collection, route and the number of 
participating house were set out (Tables 3.60, 3.61, 3.62, and 3.63). Total waste arising 
both before and after the pilot scheme shows an increase in recyclate of 100% (Tables 3.64 
and 3.67). Extrapolating the figures gathered in the four months (July to October) across 
the Borough (Table 3.66) produced a 99% increase in recyclate.
Two options were considered (Tables 3.67 and 3.68), this shows that option 2, weekly 
during the growing season and fortnightly for the rest of the year, is the most favourable 
option. The Council discussed the options and decided on financial grounds that a modified 
version of the ‘status quo’ remain. The current system is £1 per sack collected on request. 
The modification is a refuse collection vehicle (RCV) with 2 attendants at each of 4 
locations across the Borough on every Saturday and Sunday morning from 8am to 10am 
from April to October to accept residents delivered garden waste free of charge. The 
garden waste is treated by aerobic digestion at a plant in Bromley (Kent).
CS8. The East London Waste Authority (ELWA) is responsible for the residual waste 
disposal for the four East London Boroughs of Barking & Dagenham, Havering, Newham 
and Redbridge. The data for the study was obtained by a one-to-one meeting with John 
Wilson, General Manager of ELWA.
ELWA Limited, a joint waste management company was formed by a 25 year contract 
with Shanks Waste Services Limited is operating under the name of Shanks East London 
(SEL). The joint company took over the responsibility for the operation of four existing
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recycling centres and upgraded them to resource recycling facilities. The Dford Recycling 
Centre (RRC) has a material recycling facility (MRF); all the facilities are Designated 
Collection Facilities (DCF) under the WEEE regulations. Dry recyclate from the authority 
area is passed to Bowater’s Material Resource Facility (MRF), with the recyclable plastic 
going to London Loop Limited, both plants within the authorities area thus complying with 
the ‘Proximity Principle’ (PP).
There are two Mechanical Treatment Facilities classified as Intelligent Transfer Stations 
(ITS®) using the Ecodeco© system and the Biocubi® processes. Each plant processes 
180.000 tonnes per year of mixed waste using the heat from degradation to dry the waste 
for further recycling treatment. The system claims that 100% recovery with nil residual 
going to landfill can be achieved (Table 3.69 and 3.72). The 50% of solid recovered fuel 
(SRF) (Table 3.69) is utilised in the production of cement; the ash is incorporated in the 
product so there is no residue from the kiln.
A comprehensive list of tonnage handled and the cost, monthly figures for 2006/07 and 
estimated for 2007/08 is in Table 3.71. A breakdown of the half a million tonnes of waste 
handled from the different areas (Table 3.71). The desired result of the contract appears in 
Table 3.72 with nil to landfill and nil LATS (Table 1.43) requirement. The constituent 
Borough’s recycling figures are in the statistics (Table 3.73).
CS9. The City of London is unique among the London Boroughs in that it has a very small 
residential population and a high daily commuter influx of office and service workers in an 
area of one square mile. The Corporation must comply with the statutory requirement for 
the management of the waste arising in it’s area (Table 3.75) (2007). The statistical data 
(Table 3.74) shows that household waste is 12.5% of the MSW arising.
To increase the recycling rate in the City and to obtain physical and chemical analyses of 
the waste a study ordered, ‘The Analysis of Commercial Waste Arriving at Walbrook 
Wharf Transfer Station’ (WWTS) was performed. The study was conducted by Waste 
Research Limited (WRL 2008).
Co-mingled dry recyclate is collected twice weekly and delivered to an MRF at either 
Southwark or Greenwich. Sampling of deliveries and method of random selection (Table 
3.76) were recorded and the waste categorised into 9 divisions and then into 44 sub-
divisions (Table 3.77). The waste categories were weighed and the size recorded (Table
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3.78) with the percentage of material by weight (Table 3.79). This analysis was compared 
with analyses from previous studies (Tables 3.80, 3.81); the loss of computer paper may be 
due to less print-outs and/or through private collection due to the value of computer paper 
(Table 3.82). A comparison was made with an analysis of commercial waste carried out in 
Wales by the Environment Agency (2007) to determine the biodegradability of commercial 
waste (Table 3.83). The calorimetric values of were calculated (Table 3.84) and compared 
with data from the data from 6 previous analyses (Table 3.85). Data on the deliveries 
sample is in Table 3.86.
The result of the study suggests that 75% of the paper in the waste stream is recyclable and 
of high quality and greater effort to capture this paper for recycling. Although the 
putrescible content arising has increased, the food waste collection should recover more of 
the waste available. The study highlights the difference between high and low-density 
communities and high commercial occupation but should not be used to compare with 
other London Boroughs.
CS10. The London Borough of Camden is a Partner of the North London Waste Authority 
(NLWA). The residual waste that is not disposed in landfill receives treatment at the 
energy from waste plant (EfW) at Edmonton. The statistics for waste management in 
Camden are in Table 3.89.
A result of a recycling survey in 2005/2006, Camden installed a kerb-side sorted collection 
of dry recyclate. Due to increasing demand from residents to expand the number of 
materials collected the kerb-side system was changed to a co-mingled collection system in 
September 2006. The Council decided to commission an ‘Energy Audit of the recycling 
Services’ (2006/07) to audit the Environmental Impact (El) of both services. The 
objectives were to maximise the efficiency of the waste management service; to reduce 
COj emission; to find the best practicable environmental option (BPEO) and best practice 
(BP) to maximise resource recovery.
Data from 2005/06 and 2006/07 were compared (Table 3.90) and transport and treatment 
data were compared Figure 3.16 for energy and carbon dioxide release. Comparison of fuel 
consumption is in Table 3.91; this information was used to find the efficiency of collection 
based on a functional unit of 1 tonne of recyclate that is collected.
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System 2 with a collection efficiency of 20.12 km/tonne, using 9% less fuel, CO: down by 
32% and recyclate collected up by 33%; the refuse collection vehicles (RCV) travelled 
34% less mileage. A comparative efficiency is in Table 3.92 and with 100% benchmark for 
2005/06 in Fig. 3.17. These figures suggest that system 2, co-mingled kerbside collection 
of recyclate is the best environmental option (BEO).
The energy consumption of waste transfer to material resource facility is compared from 
the data for system 1 in Tables 3.93a, b, c and d and for comparison, system 2 in Tables 
3.94a and system lin Table 3.94b. System 2 figures again show an efficiency advantage. 
A&gregale figures for haulage to the MRF are in Table 3.95.
The overall energy used (electricity and fuel consumption) per tonne of co-mingled 
recyclate is in Table 3.96. The cumulative CO: for MRP and bulk haulage is 35% less than 
system 1. However, the releases from the MRF give a carbon footprint that is 82.5% more 
than kerbside sorted and the energy consumption is 54% higher when treating co-mingled 
recyclate (Tables 3.97a, b, and c).
In consideration of the ‘Proximity Principle’ (PP) the M25 ring road was used as a 
hypothetical disposal point for the recyclate, carbon dioxide and efficiency comparison of 
the recyclate (Table 3.98). The current disposal points for recyclable paper are Allington in 
Kent and Ellesmere Port in Cheshire (Table 3.99). Overall carbon dioxide and Energy 
Efficiency for Collection, Processing and Delivery of Recyclate as far as the M25 for 
systems 1 and 2 is in Table 3.100.
A description of the materials collected in Systems 1 and 2 with tonnage and percentages 
shows the vastly improved (33%) increase in the collection of recyclate as a result of the 
installation of the 2 systems (Table 3.101). The results are demonstrated in Figures 3.18, 
3.19, 3.20and 3.21.
Using risk assessments and reports by Managers over the two periods and identifying the 
number of tasks in each system that have a significant risk a table was drawn up to show 
the risk factor for kerbside collection (Table 3.102).
Although the external costs are increased by system 2, the overall cost per tonne is reduced 
by the increase in recyclate collected i.e. from £15.28 per tonne to £12.46 per tonne (Table 
3.104).
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4.3. Practice for Disposal of MSW in London
Options for the disposal of municipal solid waste (MSW) arising in London are influenced 
by a number of barriers (Table 1.10 and 1.11), legislative requirements (Table 1.1, 1.2 and 
1.3) and tools (Table 1.9). To enable actions (Table 1.8), many waste management 
authorities require assistance and financial aid, to overcome the barriers (WRAP 2008) 
(Table 1.10 and 1.11). This assistance was made available through government 
departments (e.g. DEFRA) and non-Govemment organisations (Tables 1.14, 1.15, 1.16,
1.17.and 1.18). The case studies are examples of actions taken with the help of these 
organisations. Overcoming these barriers had an influence on the approach to the planning 
for the disposal of the waste.
The need to implement the waste hierarchy to attain the increasing recycling target and to 
avoid the financial penalty of LATS through the diminishing allowance of biodegradable 
waste to landfill is imperative. Recycling offers more environmental benefits and lower 
environmental impact than other waste management options (WRAP 2006). Minimisation 
(WMA 1998) increasing recycling and composting (22% 2006) has reduced disposal to 
landfill to 70% (case studies). Biodegradable household waste to landfill is down to 52%, 
achieving the current mandatory target.
More than 90% of dry recyclate from households pass through one of the 41 resource 
recovery facilities in and around London. Fifteen of the London Collection Authorities 
send dry recyclate to the Grosvenor Material Resource Recovery Facility (RRC) at Erith 
that has a 200,000 tonne per annum capacity. Paper goes to Aylesford paper mill, Smurfitt 
and RM Real; Glass to Day Aggregates; Steel cans to AMG; Aluminium cans to Novelis; 
Plastic bottles are exported and 90% of plastic bags are recycled. All types of plastic may 
be recycled at Close Loop London Limited in East London and Express Recycling and 
Plastics, Havering (case study number 1).
Large capacity MRFs are available at Greenwich (Veolia), Shanks and Cleanaway in Essex 
(East London) Grundon’s at Colnebrook (W London), Bywater’s at North east London, 
Viridor at Beddington Lane, IVC, Sutton and NLWA, IVC at Edmonton Eco-Park,
Western Riverside Waste Authority (WRWA) Wandsworth. Many of the authorities 
operate a materials ‘swap’ scheme for local residents to exchange unwanted items.
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All the collection authorities encourage home composting, subsidising containers and 
offering guidance on home composting with the assistance of WRAP. Home composting 
could produce 105kg per household per year minimising the collecting by 115kg per 
household (WRAP 2007). Seventeen collection authorities collect kitchen waste, 10 collect 
as a separate material and 7 collect mixed with garden waste, going for composting at 
various facilities. Sites used are at Grundon’s, Slough; Croydon L B; Beddington Lane, 
Sutton; Cleanaway, in Essex; BJD, Bromley; Edmonton E-P and Vertal Limited, waste 
food processor at Mitcham (SW London). Other disposal options under consideration 
include Autoclaving; Gasification and in-vessel composting, Plasma Arc burning.
Anaerobic digestion is the natural biological conversion of organic materials to methane 
and carbon dioxide (syngas). The process takes place in the absence of oxygen, the gas 
may be used for combined heat and power (CHP) (Novera 2006), a typical composition of 
biogas is 75% methane and 25% COi. A number of authorities have or are considering 
MBT as a means of diverting MSW from landfill. An example of MBT and disposal can be 
seen in the two plants operated by Shanks Environmental Ltd. in East London. One is in 
Jenkins Lane, Newham and the other at Frog Island, Havering, Essex.
The East London plants use the Ecodeco© system employing the Biocube® process to 
obtain the highest possible recovery of energy and materials from MSW, Shanks describe 
it as the Intelligent Transfer Station (ITS). Receiving recyclate segregated MSW in a fully 
enclosed building; the waste is shredded to 20 -  30cm. It is transported to an aerobic 
fermentation area and layered in 6m high rows that are maintained at a temperature of 50 - 
60°c for 12 to 15 days. Biodrying takes place and the residue has a heating value between 
15Mj/kg and 18Mj/kg. Secondary shredding (10 -  15cm) and extraction of ferrous and 
non-ferrous metals, glass and stones leaves approximately 50% for use as a Solid 
Recovered Fuel (SRF). Both plants have an annual throughput capacity of 180,000 tonnes 
of residual MSW. Outputs are: 50% recovered fuel (fluff, currently supplying energy in a 
cement kiln) (case study number 9); 25% water and carbon dioxide; 3% ferrous metal;
11% glass and stone; 10.5% fines (compostable or landfill) and 0,5% non-ferrous metal. 
The resource recovery sites (RRF) also have a material recovery facility (MRF) and a 
Monsanto Gasification unit.
Gasification is a thermal process in which solid feedstock (MSW) is heated in the presence 
of steam and a limited amount of oxygen, at temperatures of 700-900°c. This produces an
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energy carrying synthesis gas, which is a mixture of hydrogen, carbon monoxide and 
carbon dioxide. After gas cleaning emissions are substantially lower than incineration. A 
planning application is in progress for a 90,000tonnes of MSW per year gasification plant 
in London, technology by Enerkem and operated by Novera Energy. The plant will 
produce 10MW of electricity for the Ford car plant and surplus to the national grid 
(DEFRA 2006). Plans by Energos claim Advanced Conversion Technology (ACT) with 
low carbon monoxide (CO) and nitrogen oxides (NOx) emissions and bottom ash low 
carbon content has less than 3% TOC.
Energy from waste (EfW) is the thermal treatment of waste to recover renewable energy in 
the form of electricity and/or heat. Accounting for 22% of municipal solid waste (MSW) 
treatment in London, EfW plays a crucial role of meeting the targets of the landfill 
directive. Energy from waste utilises the calorific value of organic material to produce 
heat; the heat raises the temperature in a water-boiler producing steam power. The steam 
may be used for heating and hot water supply or to drive a steam turbine to produce 
electrical power. When hazardous/clinical wastes are incinerated, a temperature of 
900/1000°c must be maintained for 2 minutes to ensure vitrification and complete 
destruction of the waste.
Incineration accounts for about 24% of MSW arising in London. This is via the NLWA 
power plant at Edmonton (80,000 tonnes / pa), in the South East London Combined Heat 
and Power plant (SELCHP) (40,000 tonnes / pa) and in Grundon’s Incinerator -plant at 
Colnebrook, West London. Disposal capacity will be available at the Riverside Resource 
Recovery plant (530,000 tonnes / pa) at Belvedere, South London in 2011. The London 
Borough of Bexley are contracted, and scheduled to commence delivering municipal solid 
waste for treatment at the Belvedere resource recovery facility from the lsl of January 
2011.
Plasma is a high temperature ionised gas generating intense heat in a safe and controlled 
manner. Simplistically, it is gasification of organics and vitrification/smelting of inorganic, 
utilising anode and cathode plasma arcs coupling in free space. The system processes 
complete destruction of all organic and hazardous wastes.
The Plasma Converter System is an electrically driven system that uses ion-charged plasma 
to create an arc of lightening that causes the dissociation of the molecular bonds of waste.
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The system, which produces temperatures in excess of 15,000°C and transforms carbon 
based, organic materials into Plasma Converted Gas (PCG), producing a hydrogen rich 
synthesis gas mixture. Melting non-organics such as glass, dirt and rocks, resulting in an 
obsidian-like, glassy silicon compound that has useful application for the construction 
industry. The hydrogen can be separated by filtering out and used as ‘Green Power’.
The primary object of composting is to optimise the output of high-quality compost by the 
transformation of organic materials into humus. The action of the process is aerobic and 
the nature of the material will influence the method used. Animal by-products must be 
processed by in-vessel composting (aerobic) unless the waste has been sanitised (ABPR 
2002). Other organics e.g. ‘green waste’ may be screened and shredded to encourage the 
material to ferment and biodegrade in open windrows. A moisture content of 60 to 70% 
and oxygen are a requisite (WRAP 2007) the material is turn periodical for about 6 weeks 
to encourage biodegradation, windblown aerosols may be a health hazard. The carbon/ 
nitrogen ratio (C: N) is important in compost production, it must be between 25-40:1, 
municipal food waste is 15. Drainage and leachate control must be adequate; in-vessel 
system requires gas cleaning and odour control.
Autoclave is a process that uses saturated steam designed for the bio-stabilisation, volume 
and weight reduction of municipal solid waste. Residual waste is fed into a pressurised 
vessel where the saturated stream is injected, Organic wastes are cooked and stabilised, 
glass metals and plastics are delaminated. The result is a cellulosic biomass that is easily 
screened to extract recyclate. The biomass fibre can be utilised as a timber substitute or as 
a refuse-derived fuel Fernwwood). The Sterecycle Autoclave Process has plant capacity for 
100,000 tonnes per annum, claiming 60 70 % volume reduction; biomass 60% and non-
organics 40%. The biomass is 90% fibre with 25% reduction in biodegradability and is 
readily suitable for composting (WRAP 2007).
4.4. Planning Guidance for the Siting for Enhanced Practice for MSW in London.
The requirement of EU legislation Waste Framework Directive 75/442/EC and 
amendments 91/156/EEC and 91/689/EEC led to the production of national strategies in 
the UK. Waste Strategy 2000 and 2007 set the changes, aims and objectives for the 
management of waste in England to 2020 with reviews in 2005, 2010 and 2015. The policy
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introduced the Waste Hierarchy, The Proximity Principle, Self-sufficiency, Consistency 
and Design-making tools (BPEO). The Planning and Compulsory Purchasing Act 2004 set 
Planning Policy Statements (PPS), PPS 10 for Forward Development and Planning (FDP), 
PPS11 for Regional Spatial Planning (RSP) PPS 12 for Local Development Framework
(LDF).
The Mayor of London was charged with the responsibility to produce a Waste 
Management Strategy and Waste Management Plan (Tables 1.37 and 1.38). The 33 
Municipal Waste Authorities must each produce a waste management strategy and plan for 
the waste arising in their authority area. The plan must be consistent with the Mayor’s 
Strategy and Spacial Plan. The utmost importance must be given to health and safety of 
people, animals and the environment with strong adherence to the Waste Hierarchy, 
sustainability and proximity. Plans formulated by the boroughs must comply with the 
edicts from the Mayor and be submitted to the Mayor for approval before the plan can be 
implemented. In the waste management plan, the West London Waste Authority (WLWA) 
included 100,000 tonnes per year of residual waste to be disposed by incineration at a plant 
planned to become operational in 2010.
Mayor Livingstone’s plan (2007) excluded the disposal of waste by incineration and put an 
embargo on the plan. The delay in deciding alternative means for disposal and seeking 
approval meant that the agreement for the incineration of waste become void and the 
capacity for 100.000 tonnes per year is no longer available. The WLWA have excess 
residual waste that if sent to landfill will incur a financial penalty (LATS). Fortunately a 
change in policy (WS 2007) has enabled WLWA to take advantage of 50,000 tonnes of 
burning capacity available in the incinerator at Colnebrook Resource Recovery Facility.
Example (2) the plan to construct an Energy from Waste (EfW) plant in the London 
Borough of Bexley started in 1978 was delayed by planning and public enquiries and was 
finally shelved. The plan was resurrected in 2005 and the Resource Recovery plant is now 
under construction with a planned capacity to manage 563,000 tonnes of waste per year.
These parameters and the waste strategy targets for increased resource recovery and the 
minimising of BMW to landfill has influenced waste management planning in London. 
Waste management plans indicate a preference for aerobic and anaerobic treatment for 
residual organic waste i.e. after the separation of recyclate. Planned and operational
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facilities include 6 MBT plants, 3 In-Vessel Compost Facilities and 2 Energy from Waste 
plants for the treatment of residual municipal solid waste (MSW) arising in London.
4.5. Summary
Key findings from the research are as follows:
Aims and objectives
to ascertain compliance or non-compliance with requisite targets
• to see what action has been taken to overcome barriers to success
• to find “Best Practice”
• to obtain expert opinion
Aim 1 -  objective 1 -  Collection
Data for an analysis on the current position was gathered from a questionnaire, published 
statistics and personal contact with the Principle Officers responsible for the collection of 
municipal solid waste in the 33 London boroughs.
There is a large amount of variation amongst the methods used by the 33 authorities, but 
there is no single factor that determines the modus operandii.
The research shows that within the constraints occurring in each individual borough all the 
authorities are aware of the legal requirements and are endeavouring to attain the requisite 
targets.
Recommendation -  acceleration of agreement to forward planning for possible changes in 
the method of storage and collection of residual waste e.g. eliminate bias and prevarication 
mainly by the elected representatives.
Aim 1 -  objective 2 -  Barriers
The variability in performance of boroughs is influenced by one or more factors, the 
barriers that can be overcome most readily, have or are being removed or minimised, the 
more difficult are being addressed as a matter of priority see 3.1.4.
The Mayor of London has organised the 33 boroughs into 5 geographical regions, for 
waste management the groupings are inclined to the method for disposal. The Outer
179
 . 
 
i  
 
10 i  
 10   
" " 
 
I I  
i
i  
. 
 i
 i i. 
i fo
 u
. 
 10
,  a.I    
. 
 
  .
,  i
il  . 
i
  
 
London Boroughs have the capability to operate methods for improvement that are not 
practicable for Inner London Boroughs e.g. using larger vehicles for collection or using 
alternative or additional storage containers. Density, ethnicity and transience of the 
population have an influence on the method of collection to a large extent in the inner 
boroughs. Road traffic conditions may dictate the hours of operation and the point of 
disposal, both primary and secondary (see 3.1.3).
The influence of the elected members of the Council on their prioritising of the Council’s 
financial budget and/or their preference for alternative methods for collection/disposal 
dictate management strategies.
Recommendation: Where possible changes to collection methods are made, but many of 
these led to higher costs, proximity may be an answer.
Aim 1- objective 3 -  Best practice
The actions taken in the short term have proven successful in all the boroughs in their aim 
to achieve the targets set by the Government, i.e. less biodegradable waste sent to landfill. 
The borough that has made most progress to attain best value is the London Borough of 
Bexley.
Recommendation -  where circumstances permit other authorities should apply the Bexley 
formula for staffing and public awareness.
Aim 1 -  objective 4 -  Expert opinion
The targets for re-use, recycling and composting have been more difficult to attain, but 
individual percentage increases are encouraging (Bexley 50%, June 2009). The storage and 
collection of recyclate have improved significantly with the guidance from WRAP and the 
introduction of additional resource recovery facilities boding well for the future see 3.6 and
3.6.3.3.
The use of alternative methods for the use of resource materials and innovation recovery 
methods; e.g. mechanical biological treatment (MBT) (see 3.9) with an expansion of the 
use for energy heat and power. This and the increase in aerobic digestion (composting) 
have minimised the possibility of incurring increased costs from the escalating increase in 
landfill tax.
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Recommendation -  reduce the time taken between the start of a plan and the physical 
operation of the improved method, (see case study 3.2.6.1), Bias or ‘anti’ opposition, either 
environmental (energy from waste) or political be eliminated.
Aim 2 -  objective 1 - Treatment
Markets for the re-use and recycling of resource materials recovered from the MSW stream 
have increased significantly due to the efforts and advice from WRAP (see 3.6), WIP,
WID and the Mayor of London’s Waste Management Strategy. This has encouraged 
increased efforts to reach the targets for recycling and comply with the Waste Hierarchy, 
encouraging acceptance of change and innovation such as WDF, kitchen (see 3.3) and 
green waste collections (see 3.8); facilities for aerobic and anaerobic digestion (see 3.9) 
and separation through Material resource recovery plants.
Recommendation -  Consider all feasible alternative method for treatment for all the waste 
arising to attain zero waste (at least to landfill) taking into account cost/benefit, 
environmental impact and carbon footprint.
Aim 2 -  objective 2 -  Barriers
Barriers to the treatment of resources from MSW include the reluctance of residents to 
participate (see 3.5; 3.7), the method adopted for storage and collection and the dearth of 
outlets for the materials, only paper and metals were assured of some kind of market. The 
latter, markets, has to some extent been improved through the work of WRAP through 
funding from Central Government. The operation of the waste hierarchy, proximity and 
sustainability together with the increase in landfill tax has been the impetus to drive local 
authorities to reach the requisite targets.
Methods for the storage and collection are dictated by the elected representatives, mainly 
governed by factors shown in Aiml, objl. Awareness and education (see 3.4) has been the 
main problem and measures have been taken to overcome the reluctance of residents to 
comply with requests for co-operation see case study.
Recommendation -  examine guidance from WRAP, WIP, DEFRA, Capitalwaste, etc.
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Aim 2 -  objective 3 -  Best practice
Best Environmental Option (BEO) is important in the treatment of resources from waste; it 
is imperative that the carbon footprint of option is examined in the early stages of planning. 
Use new markets and outlets as they come on stream e.g. London Loop for plastic recovery 
in East London aiming at proximity.
Recommendation -  Ensure that a senior, professionally qualified manager with the 
knowledge and power to progress efficient use of the resource material, labour and 
transport through the best practicable method is in control.
Recommendation -  use Improving Recycling Rates in London.
Aim 2 -  objective 4 -  Expert opinion
There is a proliferation of advice and expertise available and expert opinion can be 
obtained from many quarters (see aiml obj. 4). Personal contact on a ‘one to one’ basis on 
the particular method you are interested in could prove very fruitful (see case study 3.9).
Recommendation -  Gather as much information as possible from practising operators and 
stakeholder meetings.
Aim 3 -  objective 1 -  Disposal
The main objective of the 33 MSW collection authorities in London is to minimise the 
possibility of a financial penalty under the LATS legislation (see 3.2). To comply with 
targets set under the EU Directive and Government strategy on recycling and 
biodegradable waste to landfill and the escalating burden of the landfill tax. The authorities 
in the five regions (see 3.1) are co-operating in the treatment and disposal of the waste and 
current practice has reduced biodegradable waste to landfill to less than 60% (DEFRA). 
Facilities coming on stream and in the construction phase should reduce this by 50% by 
2010/13 (see Fig 3.13).
Recommendations -  Ensure plans and the construction and use of facilities are expedited 
as a priority. Increase the ability to recycle to attain at least 40%. Consider the alternatives 
to landfill including energy from residual waste.
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Aim 3 -  objective 2 -  Barriers
There are few barriers to the disposal of MSW arising in London; the main areas for 
concern include poor markets for all recyclate. Insufficient capacity to process all 
biodegradable waste without using landfill, and under use of all treatment capacity. This 
situation is receiving considerable attention from Central and Local Government.
Recommendation -  Consider utilising available capacity in facilities in the private sector 
i.e. more co-operation with the commercial and industrial waste management sector.
Aim 3 -  objective 3 -  Best practice
It will be extremely difficult to obtain proximity and sustainability within the London 
boundary, landfill in the area can be completely ruled out. Utilising all the options, 
including largely untried innovations will be necessary to attain zero waste (almost 
possible as plans published by Bexley BC indicate an achievable and viable possibility.
Recommendation -  A comprehensive study of the waste arising of a cost/benefit analysis 
to establish the feasibility in financial, environmental/carbon footprint terms to ascertain 
the optimum level of targets to attain maximum environmental benefit at minimum cost.
Aim 3 - objective 4 -  Expert opinion
The strategic plans for the management of MSW arising in London have been drawn up 
after lengthy discussion with experts in waste management from government departments, 
professional advisers, construction engineers and consultants. No one method is suitable 
for all authorities (see aim 1, obj. 2) but this research indicates that all the London 
authority’s plans for the management of MSW in the Capital augment well up to 2020 and 
beyond.
4.6. Conclusions
Waste prevention is the first and probably the most important element in the waste 
hierarchy and every opportunity must be taken to minimise the amount of waste leaving 
the household.
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All 33 of the London municipal solid waste (MSW) Collection Authorities have carried out 
“Doorstepping” and/or awareness campaigns, as demonstrated by the case studies in the 
result section. This together, with the accompanying leaflet and other media publicity, has 
shown compliance with the mandatory targets of the European Directives. The resultant 
increases in resource material recovered and the decrease in biological waste going to 
landfill prove the efficacy of the methods employed. The results of the campaigns, 
showing the progressive increase in householder awareness and involvement in the 
separation of the dry recyclate and the green/kitchen waste collection are evidence that best 
practice is working.
London is a metropolis, far greater in population than many countries, and with the added 
complexities of congestion, multifarious nationalities and a fluctuating and increasing 
population. Taking these conditions into account and the diversity between the boroughs, 
together with the boroughs geographical and historical aspects, it would be unfair to label 
any one borough worse than any other, a critic may suggest that one authority displays 
greater enthusiasm or manages better than another. The case studies in the result section 
were not chosen to prove ‘best’ or ‘worst’ but as examples of different method of 
complying with the legislation.
The collection and treatment of recoverable municipal solid waste has largely been slow in 
complying with the Waste Framework Directive. The major problem was the lack of 
markets for the recyclable material. Due to the intervention of the Government (e.g. 
WRAP) and Non-Government organisations this situation has vastly improved. New 
markets have been established and alternative uses found for re-use of material (e.g. glass 
back to sand). The case studies illustrate the increase in material resource recovery 
facilities allowing more types of materials to be recovered.
The management of biological waste has improved with all the authorities aiming to 
segregate green/kitchen waste for treatment either for composting, ’home’ or in a dedicated 
composting facility e.g. IVC, augmented by the introduction of anaerobic digestion (MBT) 
to maximise and utilise biogas production and residual derived fuel (RDF). The number of 
facilities for these activities is planned to increase so that London’s municipal waste 
management will comply with the ‘Proximity Principle’ and ‘Sustainability’. With the 
evidence of newly operational and planned facilities for the treatment if MSW arising in 
London, objective for treatment (3.1.2) is achieved.
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A primary objective of the municipal solid waste management in London is to collect and 
dispose of the municipal waste arising with the least possible cost to the ratepayers. The 
plethora of legislative requirements incurs unavoidable costs and possible financial 
penalties (LATS). Many methods for disposal of the waste are used or are being 
considered in line with the waste hierarchy.
Waste Strategy 2007 indicates that the use for heat recovery from 25% waste is a desirable 
option. Aerobic (IVC) and anaerobic (MBT) digestion, Gasification and Autoclaving 
methods for disposal are also approved methods to possibly minimise the tonnes of 
biodegradable waste going to landfill.
The MBT described in case study number 9 (ELWA) is the fore-runners of several more in 
the discussion and planning stage for MSW arising in London, the treated waste is utilised 
as an energy source. The additional use of heat recovery at Belvedere (RRF) and at 
Colnebrook (Grundon RRF) is a step forward. The planned MBT plants planned in 
Southwark, North London Waste, Sutton and Brent will make a big difference as will the 
AD; Combined Heat and Power plant (CHP) in Edmonton (Greenstar) and In-vessel 
Composting in Croydon (Novera).
The conclusion can be drawn that apart from a possible minor setback in 2013, London’s 
municipal solid waste management will comply with the European Waste Framework 
Directive in both recycling targets and biodegradable waste to landfill (LAS).
The tonnage of household waste arising that is non-recoverable is decreasing due to 
alternative routes for disposal and minimisation is still the main priority. Local Authorities 
in London’s spend on waste management in 2007 was £774 million and only £1 million 
was spent on minimisation, more money and effort should be put into this important area 
(CIPFA 2008).
Awareness campaigns and publicity should be maintained as a regular feature in the Local 
Authority’s agenda and publications emphasise the adverse environmental impact.
There is evidence that suggests that there is a need to encourage the introduction of 
environmentally acceptable alternative technologies for the recovery, treatment and 
disposal of waste material. The Government has gone some way to endorse this philosophy 
by promoting AD and heat generation.
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This research has led to moved date sets that have been evaluated to determine barriers and 
success factors for MSW management in London. The lessons learned will be used across 
London to guide future development of sustainable practice.
Many of the London Boroughs, in particular the Inner London Boroughs, have a 
preponderance of flats and multi-storied premises’ this is an area where more research is 
needed to evaluate the cost and to improve the tonnage of kitchen waste collection.
Future Research
Future research into the management of municipal solid waste (MSW) arising in London 
must have as it’s primary aim zero waste. This philosophy should be applied in the context 
that after all re-usable, recoverable material in the waste has been utilised as far as is 
practicable the residual waste is disposed of by using the best environmentally available 
and acceptable method for the disposal. A fully funded project needs to be introduced soon 
to determine the possible success factors.
Much of the future research need should be configured around the Waste Framework 
Directive themes (numbered below) for waste prevention for London. These include:
A. Measures that can affect the framework conditions related to the generation of waste
• The use of planning measures, or other economic instruments promoting the 
efficient use of resources.
• The development of effective and meaningful indicators of the environmental 
pressures associated with the generation of waste aimed at contributing to the 
prevention of waste generation at all levels, from product comparisons at 
Community level through action by local authorities to national measures.
B. Measures that can affect the design and production and distribution phase
• The provision of information on waste prevention techniques with a view to 
facilitating the implementation of best available techniques by industry.
• The use of awareness campaigns or the provision of financial, decision making or 
other support to businesses. Such measures are likely to be particularly effective
186
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where they are aimed at, and adapted to, small and medium sized enterprises and 
work through established business networks.
• The use of voluntary agreements, consumer/producer panels or sectoral 
negotiations in order that the relevant businesses or industrial sectors set their own 
waste prevention plans or objectives or correct wasteful products or packaging.
C. Measures that can affect the consumption and use phase
• The use of awareness campaigns and information provision directed at the general 
public or a specific set of consumers.
• 16. The promotion of the reuse and/or repair of appropriate discarded products or of 
their components, notably through the use of educational, economic, logistic or 
other measures such as support to or establishment of accredited repair and reuse- 
centres and networks especially in densely populated regions.
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